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AUTHOH^S    PREFx^CE 


DtTRiXG  the  past  twenty  years,  works  on  Obstetrics  have  been  published 
in  such  number,  both  in  France  and  abroad,  that  our  clasaical 
treatises  are  no  longer  exact  exponents  of  the  modern  science.  Seeing 
that  for  two  years  I  have  acted  as  head  of  the  Obstetrical  Clinic,  at  the 
School  of  Medicine,  and  as  adjunct  to  the  Chairs  of  Obstetrics  held  by 
Professors  Pajot  and  Depau!,  I  Imve  necessarily  kept  abreast  of  the  pro- 
gress in  this  science,  as  well  in  the  theory  as  in  the  practice,  and  my 
personal  experience  has  been  ample  enough  to  allow  me  to  judge  of  the 
value  of  the  works  which  have  appeareii  during  this  time.  My  knowl- 
e<lgc  of  the  German  and  English  liuigaages  has  enabled  me  to  read  in  the 
original  the  works  and  the  monographs  published  during  the  last  twenty 
years,  and  thus  to  familiarize  myself  with  the  opinions  of  different 
authors,  and  to  weigh  the  doctrines  emanating  from  them.  My  aim, 
tlien,  liiis  boen  to  write  a  treatise  on  Obstetrics  which,  while  essentially 
pnvcticiil,  would  give  to  the  pi-actitioner,  to  the  student,  and  to  the  mid- 
wife, a  sufficient,  although  condensed  knowledge  of  modem  reaearcheB, 
and  thus  to  fill  in  the  gaps  which  exist  in  our  classical  treatises. 

My  work,  therefore,  is  both  theoretical  and  pnicticjil — theoretical,  be- 
cause it  is  impossible  to  be  a  good  practitioner  without  a  broad  knowledge 
of  all  the  theoretical  questions  which  concern  our  art;  but  above  all  prttc- 
tical,  since  the  final  aim  of  our  profession  is  to  save  the  lives  of  the  two 
Ix'ings  confided  to  our  care,  and  we  cannot  insist  enough  on  the  means 
at  our  disposal  for  attaining  this  aim. 

Without,   therefore,  entering   into    discussions    entirely   scientific,    I 

have  contented   myself  with  condensing  and  analyzing  any  theory  I 

have  met  with,  sind  liavo  given   the   practical   reasons  which   have  led 

nie  to  iwlopt  or  to  reject  the  opinions  of  the  author  from  whom  I  havo 

quoted. 

A.  CHAEPENTIEli, 
P^ais.  1883. 
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EDITOR'S    PREFACE. 


Charpentier*8  work  on  Obstetncs  is  the  most  comploto  in  any  language, 
and  is  a  faithful  and  unbiased  mirror  of  the  theories  and  of  the  practice 
of  the  most  renowned  obstetricians  of  the  world.  In  t!ie  few  years  which 
have  elapsed  since  its  publication,  there  are  certain  topics  wherein  both 
practice  and  opinion  have  somewhat  altered,  and  there  are  others  which 
hare  become  settled  on  a  firmer  basis  than  was  then  the  case.  It  has  been 
the  aim  of  the  editor  to  express  these  changes,  and  to  iwld  the  requisite 
new  matter,  thus  in  every  respect  bringing  the  work  up  to  date.  Jle 
has  also,  hero  and  there,  criticized  such  methods  as  have  seemed  to 
him  not  completely  in  accord  with  the  opinion  of  the  authorities  on  this 
side  of  the  Atlantic.  These  additions  and  notes  Iiave  necessitated  slight 
condensation  in  the  text.j4nd  the  omission  of  a  number  of  statistical  tables, 
but  nothing  of  the  kind  lias  been  done  at  the  expense  of  the  author's 
thought,  or  of  the  value  of  the  work  as  one  of  refereiice.  New  illustra- 
tions have  been  substituted,  and  added,  wherever  it  seemed  appropriate. 
The  section  on  Embryology,  in  Charpentier's  treatise,  has  been  omitt»d, 
and  in  its  place  has  been  substituted  the  admirable  chapter  which  Pro- 
fessor Milnes  Marshall  contributed  to  Barnes's  System  of  Obstetric  Medi- 
cine and  Surgery. 

The  notes  and  additions  by  the  editor  are  enclosed  within  brackets — 
thus  [  ]. 

EGBERT  n.  GRANDIN. 
New  York,  January,  1887. 
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PART  I. 


Anatomy  of  Organs  pertaining 
to  G-eneration. 


CHAPTEH  I. 

THE    PELVIS. 

npHE  pelvis  is  that  part  of  the  skeleton  terminating  the  trunk;  it 
-^  articulates  above  with  the  vertebral  column,  rests  below  upon  the 
femurs,  ajicl  forms  a  canul  wherein  are  performeil  the  generative  func- 
tions, and  through  wliich  the  foetus  travels  to  be  delivered  from  the 
mother's  womb.  It  is  composed  of  four  bones;  the  sacrum^  the  coccyx, 
and  the  ossa  innominata. 

Pelvic  Bones. 

The  Sacnim. — This  single  and  symmetrical  bone  forms  the  larger  part 
of  the  posterior  wall  of  the  pelvis.     It  is  a  pyramid  curved  anteriorly,  and 
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Fig.  1.— AxmuoR  ScBTACK  or  tbx  Sacbim.— l,  Tlie  base. 
Fonunina. 


S,  Articular  apophyaes.   S,  4, 


flattened  from  before  backwards,  the  base  uppermost,  the  truncated  a^iex 
below.  Its  base  articulates  with  the  spine,  forming  the  promontory  or 
Bacro-vertebml  angle.  Helow  it  articulates  with  the  coccyx.  It  has  two 
surfaces,  two  borders,  a  base  and  an  apex. 

Anterior  Surface. — This,  tlie  pelvic  face,  is  concave,  forming  the  larger 
part  of  the  posterior  wall  of  the  pelvic  cavity.  It  shows  several  quadri- 
lateral surfaces,  separated  by  ridges,  marking  the  union  of  the  primitive 
portions  of  the  bone.  On  either  side  of  these  hues  are  foramina — anterior- 
sacral  foramina — communicating  with  the  saccal  canal,  and  aJlowiug  the 
«xit  of  the  anterior  sacnd  nerves. 

Above  it  is  4^  inches  wide,  and  Ixdow — where  it  articulates  with  thft. 
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coccyx — it  meaeurea  .0  of  an  inch.  It  is  4^  inches  high  along  a  stnviglit 
line,  from  the  miiklle  of  the  eacral  promontory  to  the  sucro-coecygeul 
articulation, 

Fosterior  Surface. — The  posterior  surface  is  convex  an  I  uneven.  Along 
the  median  line  are  eminences  forming  the  sacral  crest;  and,  placed  one 
above  the  other,  they  represent  the  sptnoua  processes  of  the  vurtebral 
column. 

Above,  this  crest  is  limited  by  a  triangular  opening,  the  orifice  of  the 
sacral  canal.  Below,  it  bifu rentes  into  two  branches  embracing  the  lower 
opening  of  the  sacral  canal,  and  terminating  in  two  projections  called  the 
cornua  of  the  sacrum. 

The  nppor  opi'ning  of  the  sacnil  cansil  has,  on  eitch  siii*',  two  viTtiiul 
projections,  or  articular  processes,  for  articulation  with  the  last  lumbar 


Fin.  2,— PnsTXRioR  StTRfACC  or  &kcniint.  -1,  i.  Spinous  prooeaaea<    8,  4,  Sacnil  canal. 

Tertebra.  On  each  side  of  the  sacral  crest  are  two  shallow  grooves,  in 
which  are  the  posterior  sacral  foniininu  for  exit  of  the  ])OBterior  sacral 
nerves.    Outside  of  these  grooves  arc  the  rudimentary  transverse  jjroc^sses. 

Lateral  Borders. — These  consist  of  two  parts;  the  upper  is  broad,  and 
the  lower  is  narrow.  The  upper  one  has  an  articular  facet  shaped  like  a 
human  car,  for  articulation  witli  the  os  iimomiiuitum.  It  is  slightly  con- 
cave. The  lower  pvrt  is  rough  and  serves  for  attachment  of  the  greater 
and  lesser  sacro-sciatic  ligaments. 

All  authors  agree  that  the  sides  of  the  sacrum  are  cut  obliquely: — (1) 
from  before  backwards  and  from  without  in;— and  {'l)  from  above  down- 
wards, and  from  without  in.  This  doubJo  obliquity  insures  solidity  of 
union  between  it  and  tlie  coxal  iMjno.  preventifig  the  descent  of  the 
EacTuni,  or  any  rocking  motion  between  the  two  ilia. 
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Base, — This  looks  upwanls  and  forwards.  It  liaa  (1)  an  articular  sur- 
face, very  wide  transversely,  which  joins  the  body  of  the  last  lumhrtr 
vcrtobra.  (2.)  Behind  is  the  opening  of  the  sucral  oanal,  and  the  two 
articular  projections  for  union  with  corresponding  j^rocesaes  on  the  last 
vertebra.  (3.)  In  front  are  two  small  concave  surfaces  forming  grooves 
continuous  with  the  first  anterior  sacral  foramina.  (4.)  Further  out  are 
two  pronunoncos  (rudiments  of  the  tmnsverse  i»rocesscs),  surmounting  a 
quadrilateral  surface,  convex  from  Tjefore  backwards,  concave  from  side 
to  side,  and  inclining  forward.'*.     These  are  the  aln?  of  tlio  sicruni. 

Tlie  anterior  border  is  blunt,  forms  part  of  the  internal  ili:w  fossji.  and 
contributes  to  the  formation  of  the  8ui)erior  strait. 

Af)ex. — This  is  truncated,  and  points  downwards,  presenting  an  ellipti- 
cal facet,  convex  along  its  tninsi'erse  diameter,  which  articulut<*s  with  the 
base  of  the  coccyx- 

Sacral  Canal. — The  sacrum  has  a  canal  throughout  its  entire  length. 
This  is  triangular  antl  wide  aliove,  narrow  and  flat  bdow^  and  forms  the 
termination  of  the  spinal  canal.  It  ends  in  a  groove  lying  between  the 
BJiorum  and  the  coccyx.  This  groove  is  converter!  into  a  onnal  by  liga- 
ments.    It  contains  the  caudal  portion  of  the  spinal  maiTuw. 

Coccrfx. 

A  single  and  symmetrical  bone,  situated  bolow  the  sacrum,  of  which  it 
seems  the  prolongation..  The  coccyx  is  shaped  like  a  small  triangular  pyra- 
mid, slightly  concave.  It  presents  an  anterior  and  a  posterior  face,  two 
lateral  edges,  a  base  and  an  apex. 


Tro.  8.— OoocTx,  AKTmioR  StmrAfls. 


Fie.  4.— COOOTX,  P08TBRI0II  StTIIFACV. 


Anterior  Fbce. — This  is  slightly  concave,  and  recalls  that  of  the  sacrum, 
by  the  presence  of  projecting  lines  separating  qumlrangular  spacesj,  which 
diminish  from  the  base  to  the  apex  of  the  bone. 

Posterior  Face. — This  is  convex,  rough,  and  is  only  separated  from  the 
skin  of  the  coccygeal  region  by  ligamentous  fibres. 

Edy€i. — The  edges  are  rough,  and  give  attachment  to  the  inchio- 
coccygeal  muscles,  and  to  the  sacro-sciatic  ligaments. 

Ba»e, — The  biwe  points  upward,  ami  presents  an  elliptical  concave  facet 
which  articulates  with  the  ajiex  of  the  sacrum.  Behind  this  facet  are 
two  projections  which  form  the  cornua  of  the  coccyx. 

Aper. — The  sacrum  and  coccyx,  pla<ied  below  the  vertebral  column,  the 
terminal  prolongation  of  which  they  appear  to  be,  are,  in  infancy,  formed 
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of  separate  }>iecea,  which  rt'semblo  the  vertebrae.     The  pieces  nnito  at 
about  the  8th — 10th  year,  and  become  firmly  wplded  between   the  16th 

—18th. 

The  Coxal- Hone  or  On  InMiiiinaitim. 

The  iliac  bone,  os  innominatum,  coxal-boue,  or  haunch  bone,  is  a 
double,  uon-symmetricul  bone  wliicli  forms  the  front  and  side  walls  of 
the  pelvi.s. 

Formed  by  the  union  of  three  bones,  the  ilium,  the  jjubis,  and  the 
ischium,  which  do  not  become  welded  together  till  15  or  16  yejirs  of  age, 
it  presents  an  extremely  irregidar  aspect.  It  hiis  a  quad ri lateral  sliape, 
in  which  two  parts  can  be  distinguished:  an  upper  jiart,  flattened  from 
within  outwards;  a  lower  jxirt,  flattene<l  from  in  front  backwarde. — Two 
faces  and  one  circumference  can  be  dietinguislied. 


'^1 


Fw.  5. -Os  Inhomnattm.— 1,  External  iliac  toon,    a,  Utae  crest  and  anterior  and  nuperlor 
['■pine.    3,  Anit-rior  atnl  Inferior  spine.    4,  Tulieroalty  of  the  pubis. 

Fio.  fl  — Oa  Innomisattii.— 1,  InlprniU  iliac  fo«a.  £,  Auricular  surface,  b,  Llnea  limomlnaCA. 
4,  ArtlctiUr  Burfsceof  pubiH,    6,  i$clailc  «pine. 

External  Face. — The  external  or  femoral  face  has,  in  its  centre,  the 
cotyloid  cavity,  which  is  deep,  hemispherical,  and,  for  the  larger  part, 
smooth.  Its  edge  is  thin,  sjlmrp  and  sinuous,  with  two  depressions  iitul  a 
notcli.  The  two  depressions  correspond  to  the  tendons  of  the  pymniidalis 
and  psoiis  and  ilii^nis  muscles.  Through  the  notch,  which  by  a  ligament 
is  formed  into  a  foramen,  pass  the  vessels. 

The  cotyloid  cavity  receives  the  head  of  the  femur.  The  ligamentum 
teres  is  attached  to  its  base.  It  faces  downward,  ontu'iird  and  a  little 
forward. 

Above  the  cotyloid  cavity  is  a  large  surface,  concave  on  the  back,  con- 
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vex  in  front.     This  is  the  external  iliac  fossa,  which  is  crossed  Vjy  two 
slightly  projecting  crests,  to  which  the  gluteal  muscles  are  attached. 

The  external  face  shows  the  obturator  or  sub-pubic  fonirnon,  below  the 
cotyloid  cavity.  This  is  nearly  triangular  in  shapci,  presenting,  above  and 
outside,  a  groove  through  which  ptiss  the  sub-pubic  nerves  and  vessels. 
This  is  the  obturator  groove.  The  fonimen  is  closed  by  a  fibrous  mem- 
brane—the obturator  membrane.  It  ia  limited  above  by  a  convex  pris- 
matic surface,  the  horizontal  ramus  of  the  pubea;  on  the  inner  side  and 
above  by  a  quadrilateral  surfiire,  tlie  Ijody  of  the  pubes  ;  on  the  inner  side 
and  below  by  another  quadrihiteral  eurfnce.  wiiich  is  long,  and  runs  from 
above  downward,  and  from  the  inner  side  outward.  This  is  the  ramus  of 
the  ischium.  Fiuully,  the  foramen  is  closed  below  and  externally  by  a 
larger  mass,  the  tulK'rosity  of  the  ischium,  which  eiuls  the  body  of  the 
ischium.  Between  the  cotyloid  cavity  and  the  body  of  the  iscbium  is  a 
groove  for  the  passage  of  the  tendon  of  the  external  obturator. 

iHtetnnl  Pnce. — This  presents;  near  itH  centre  a  curved  line,  the  linea 
innominata  dividing  the  face  into  two  parts,  the  8n]>erior  and  the  inferior, 
and  forming  |>art  of  the  superior  strait.  The  line  is  limited  in  front  by 
the  ilio-i>ec(inal  eminence,  Ijehind  by  tiie  sncrn-iliac  symphysis.  That 
portion  of  the  internal  face  of  the  iliac  bone  which  is  above  the  linea 
iunominativ  has  two  parts.  The  first,  oblique  and  concave,  facing  down- 
wards, is  smooth,  and  is  the  internal  iliac  fossa.  The  other  is  itself 
divided  into  two  parts,  one  the  articular  part,  which  articulates  with  the 
corresponding  surface  of  the  siicrum,  the  other,  uneven  ami  rough,  to 
which  strong  ligaments  are  attached.  Upon  this  rough  jmrt  there  is  a 
jrojecting  point  which  is  received  into  a  corresiwnd  ing  depression  of  the 
icrum. 

Below  the  linea  innominata,  are  found:  Ist,  The  posterior'face  and  the 
horizontiil  mmua  of  tlie  pubes;  I'd,  the  oljturaU)r  foramen  and  its  groove; 
3rd,  the  {losterior  face  of  the  ascending  ramus  of  tiic  ischium,  <»f  the  bo<ly, 
and  of  the  tuberosity  of  the  ischium;  4th,  a  large  quadrilateral  surface 
forming  the  floor  of  the  cotyloid  cavity. 

C'ircum/eretu:e. — Very  irregular:  it  may  bo  divided  into  four  pjirts — 
superior,  inferior,  anterior  and  posterior. 

Snjierior  E(hje. — The  superior  e<lge,  or  iliac  crest,  is  limited  in  front  by 
the  anterior  and  superior  iliac  spine,  behind  by  the  posterior  and  superior 
iliac  spine.  It  is  shajwd  like  un  italic  .S',  presenting  two  lips  and  an  in- 
terstice to  which  are  attached  the  oblitjue,  and  trausversjilis  muscles  of 
the  abdomen. 

Inferior  Edge,— \ho\e,  this  is  formed  vertically  by  an  articular  facet, 
which  unites  with  a  «imilar  fiieet  on  the  opposite  side,  to  form  the  pubic 
lysis.  I^tenilly,  it  is  formed  by  the  edge  of  the  ascenfhng  ramus  of 
the  ischium,  and  below,  by  the  tuberosity  of  the  ischium.  All  these  parts 
togethiT  rtiriM  the  pubic  arch. 
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The  anterior  or  inguinal  edge  is  concave.  Above  and  on  the  ontside 
are  the  anterior  wnd  superior  iliac  kspinos;  below  this  a  uotcli,  then  the 
anterior  and  inferior  iliac  spine,  u  groove  for  the  tendons  of  the  psoas  and 
iliocus  muscles,  a  round  eminence,  the  ileo-{>ectinal,  the  superior  face  of 
the  horizontal  nimus  of  the  pubes,  the  Kpini'  and  angle  of  the  pubes,  and 
the  point  of  meeting  of  the  superior  uud  inferior  edges. 

Posterior  Edge. — This  is  concave  from  below  downwartU  We  find:  first, 
the  postoro-superior  iliac  spine;  below  this  a  shallow  notch,  the  postero- 
inferior  iliac  spine;  below  this  a  largo  notch,  whifh  is  converted  into  a 
canal  when  the  pelvia  ia  complete  in  its  aoft  parts;  then  the  sciatic  spine, 
the  groove  for  the  tendon  of  the  internal  obturator  muscle,  and  finally 
the  tul>erosity  of  the  iBchiuni. 

Articulations  of  the  Pelvis. — The  bones  which  constitute  the  pelvis  aro 
united  by  means  of  articulations  to  which  the  name  of  symphyses  is  given. 
They  are  four  in  uundjer: 

Ist.  The  pubic  sympliysis, 
2d.  The  two  sacro-iliac  synehondroses. 
3d.  The  .Huoro-coccygca!  8ymi>hy-sis. 

4th.  The  siicro-vertebml  syin  physis.or  the  articulation  of  the  sacrum 
with  the  vertebral  irulumn. 


Syviphyms  Pubis.. 

This  is  a  true  amphiartlirosis  or  symphysia,  and  is  composed  of  two 
articular  surfaces,  an  interosseous  hbro-cartilagc,  auii  four  periplienil  liga- 
ments.    (Fig,  7.) 

Articular  Surfaces. — Oval  and  rouglu  they  present  a  iiosterior  ellipsoid, 
the  edge  of  which  projects  slightly  Imkward,  and  an  anterior  part  run- 
ning obliquely  from  in  front  backwards,  ami  from  without  inwards. 

Between  these  two  articuhtr  surfaces,  and  covering  tlu-ni,  is  an  inter- 
osseous fibro-cartilage.  This  ia  analogous  to  the  inter-vertebral  discs,  and 
like  them  is  formtid  of  two  jjurt.-*,  the  one,  outer  and  unyiekliiig,  the  other 
central  and  soft.  It  is  thicker  in  front  and  from  above  downwards,  form- 
ing behind  a  projection  which  extends  beyond  the  bones.  The  soft  part 
is  Bo  close  to  the  posterior  part  that  it  seoras  to  reach  the  limit  of  the 
bone.  It  lias  a  cjivity  whicli  has  long  been  believed  to  l)e  covered  with 
synovial  membrane. 

Periphi'riil  LitjaimiitH. — There  are  four  of  these: — 

let.  An  antei'ior  ligament,  formed  by  tibros  whit'h,  in  consequencte  of 
the  spines  of  the  pubes,  cross  in  front  of  the  symphysis  throughout  its 
whole  height,  and  adhere  strongly  to  the  interosseous  fibro-cartilage. 

'Ik\.  a  posterior  ligament,  whieli  seems  to  Ite  nothing  but  a  prulougatJon 
of  the  periosteum  of  the  posterior  face  of  the  putes. 

3d.  A  superior  ligament,  Ta-hich  fills  the  upper  triangular  sjiace. 

4th.  An  inferior,  the  sub-jjubii.'  ligameut,  triangular  in  shape,  thicker 
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than  the  former  ones,  tilling  the  lower  triangular  space,  and  iusertud  on 
the  inter-pubic  cartilage,  latoruily  on  the  descending  rami  of  the  pubes. 
It  has  below  a  cavity  which  forms  the  top  of  tlie  pubic  arch. 

The  height  of  the  syraphyais  varies  from  1.5  to  1.9  inches.  If  in  some 
women  it  seema  higher,  thifl  is  because  it  lias  a  special  inclination  to  the 
pelvis. 

The  Sncro-Iliac  Si/nchotidntxes. 

Considered  by  Boyor  im  a  synarthrosia,  by  Blandin  as  a  diarthrosis,  they 
are  to-day  ranked  by  most  authors  us  among  the  amphiarthroses. 

Acconling  to  Sap|K?y  they  do  not  belong  to  either  of  these  olit-sscs.  In- 
termediate between  movable  and  semi-movable  iirticulntioiis,  they  unite 
them,  he  says,  thus  forming  an  unbroken  scries. 

Artii'uhir  Surfaces. — These  are  forn;ed  by  the  articular  facets  of  the 
OS  iunomiuatum  and  sacrum.     They  lie  obliquely  from  the  base  toward 


Fio.  7— THAKSvsiitit  .StcriuH.  AjrrcRioR  haut  of  PiLrta.— Symptax*!^ pubte, 

ie  aiwx  of  that  bone,  and  from  its  anterior  towards  its  jwsterior  surface. 
Slightly  sinuous,  they  are  covered  by  a  cartil:ige,  thicker  througiiciut  on 
the  sacrum  than  on  the  iliac  bone.  That  which  covers  the  iliac  is  a  fibro- 
cartilage,  that  of  the  sacrum  is  Ixith  a  true  cartilage  and  a  libro-cartilage. 

The  ligaments  arc  five  in  number:  two  anterior,  divided  into  superior 
and  inferior:  two  posterior,  divided  in  the  same  way.  The  fifth  is  an 
interosseous  ligament.  Now  to  these  live  must  be  added  a  sixth,  the  ilio- 
lumbar ligament,  which  nuiy  bo  considered  an  apjiendago  of  the  articula- 
tion. 

This  ilio-lumbar  ligament,  extends  from  the  tranaverse  process  of  tho 
last  lumlwr  vertebra  to  tho  corresponding  part  of  the  iliac  crest.  It  is 
thick  and  round  within,  becoming  fhittL'ued  and  more  slender  without. 
It  is  strong  and  resisting,  uniting  the  huuljar  vertebra*  and  the  sacrum  to 
the  iliac  bones,  and  completes  abuve  and  behind  tho  walls  of  the  greater 
j^elvis. 

The  antcro-superior  ligament  is  formed  by  the  periosteum  of  the  lateral 
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parts  of  the  baae  of  the  sacrum,  and  crosses  the  articulur  line  wliile  pass- 
ing towards  the  iuturnal  iliac  fossji. 

The  antfro-itifurior  ligamont  is  formed  b)'  thu  periosteum  of  the  first 
two  anterior  sacral  fominina,  ami,  like  the  Bm>erior  ligament,  becomes  ono 
with  that  of  the  iliac  bones. 

The  p08tero-siU])erior  ligament  is  composted  of  fibres  which  i^iss  from 
the  posterior  part  of  the  iliac  crest,  and  from  the  subjacent  roughened 
surface,  to  the  tubercles  situated  on  the  outside  of  the  first  two  posterior 
eaoml  foramina,  and  to  the  space  between  them,  blending  with  the  inter- 
osseous ligameni. 

The  postero-inferior  ligament  is  very  thick,  and  may  be  dividwl  into 
two  layers:  Ist,  a  auporticial  one,  which  is  inserted  above,  on  the  posterior 
and  superior  iliao  spine,  and  below,  on  tht*  tubercle  situated  on  the  out- 
side of  the  third  posterior  sacritl  foramen.  Tliis  is  the  sacrospinal  liga- 
ment of   liichut,  and   the  posterior  aacro- vertical   of  Cruveilhier.      It 
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Fio.  B.— Trakrvxiuk  SwnoM  or  PovmuoK  Portiok  or  Pkltm.  Sacso-iluc  Srxpvnm;  8ao- 
RoBciATin  LiOiU(iurr».— 1,  Traiinverw  diameter  of  p«1tj«.  8,  Traiurene  diameter  of  superior  strait, 
a,  Troasversp  diameter  of  inferior  utmil. 

blends  at  its  internal  edge  with  the  aponeurosis  which  covers  the  spinal 
muscles,  and,  at  its  external  oi]g{\  with  the  greiit  sacro-«;iatic  ligament; 
till,  a  dee])  layer  arising  from  the  whole  of  the  spiice  between  the  tubercles 
situated  outside  of  the  second  and  third  posterior  sacral  foramina.  It  is 
attached  to  the  two  posterior  iliac  spines  and  the  noU^h  between  them. 

The  interosseous  ligament,  the  strongest  of  all,  occupies  a  deep  cavity 
immediately  behind  the  two  articular  facets.  It  is  attiiched  to  the  iliac 
tuberosity,  and  to  two  facets  which  are  on  the  external  apex  of  the  first 
sacral  foramen. 

77/<  Sffitovial  Membrane, — The  sjicro-iliac  articulation  has  a  synovial 
membrane  which  covers  the  internal  face  of  the  ligaments  to  the  level  of 
the  articular  line.     Its  size  docs  not  exceed  that  of  the  line  of  articulation. 
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JUuvevienls.—lihe  aacro-iliiio  articulation  is  not  absolutely  immovable, 
baviiii;  a  little  sliding  motion  in  several  directions. 

Tliis  arraiigeraent  of  ligaments  ia  strengthened  by  the  sacro-sciatic  and 
obturator  ligaments. 

The  ,Sacro-^cialic  Ligaments. — There  are  two  on  each  side,  the  large 
and  tho  small. 

The  groat  sciatic  ligament  is  attached  by  its  base  to  the  posterior  ex- 
tremity of  the  superior  semi-circular  lino  of  the  iliac  bone,  to  the  external 
edge  of  the  superficial  layer  of  the  iwsterior  and  inferior  eacro-iliac  liga- 
ment, to  the  lateral  ])art8  of  the  sacrum,  and  to  the  whole  of  the  corre- 
sponding edge  of  the  coccyx.  It  becomes  narrow  in  its  middle,  and  larger 
at  its  apex,  whicli  is  attached  to  the  inferior  part  of  tho  ischium,  and  to 
the  external  lip  of  the  tiscending  branch. 

By  its  posterior  face  it  gives  attaeliment  to  tlie  gluteus  maximus  mus- 
cle. By  its  anterior  face  it  is  united  to  the  lesser  sciatic  ligjimenL  Its 
superior  edge  joins  the  great  sciatic  notch,  closing  above  the  greater  sci- 
atic canal,  and  below  the  lesser  sciatic  canal.  Its  inferior  edge  forms  the 
lateral  and  posterior  parts  of  the  stniit. 

Tho  lesser  sciatic  ligjiment  is  attached  by  its  bise  to  the  lateral  and  in- 
ferior parts  of  the  sacrum,  and  to  tho  edges  of  the  coccyx,  by  its  apex, 
to  the  sciatic  si)iue. 

The  two  sciatic  ligaments  divide  the  sciatic  notch  into  two  canals,  the 
greater  and  lesser  sciatic  foramina. 

The  obturator  ligament,  or  obturator  membrane,  is  a  fibrous  lamina 
which  closes  the  sub-pubic  canal,  and  is  atUiched  to  the  border  of  the  ob- 
turator catial  in  such  a  manner  as  to  leave  free,  iiiid  to  convert  into  a 
canal,  the  groove  tlirough  which  the  obturator  nei'vea  and  vessels  pass. 


ThK  S.VritO-lLIAC  SYNCnON'DROSKS. 

The  Siicro-coccygeal  Symphysis. 

It  is  formed  by  tho  articular  facet  of  the  apex  of  the  sacrum,  by  that 
which  is  at  the  base  of  the  coccyx,  by  an  interosseous  fibro- cartilage,  and 
by  some  ligaments  which  are  named  the  anterior  posterior  and  lateral 
sacro-coccygeal  ligimients.  Tbeso  are  fibres  which  stretch  over  the  whole 
of  the  coccyx  from  top  to  bottom. 

Th>'  Sacro-vcrlebral  Articulaiion. 

It  consists  of  one  amjihiarthrosis,  and  two  arthrodi<ii.  Tho  amphiar- 
throsia  is  formed  by  the  two  articular  surfaces  of  tho  inferior  face  of  the 
lumljar  vertebra,  and  of  the  base  of  the  sacrum.  The  surfaces  are 
united  by  a  disc;  similar  to  the  iiitcr-vertobral  discs. 

The  two  arthrodiGP  are  formed  by  two  small  verticivl  facets  on  the  sides 
of  the  superior  opening  of  the  sticrill  canal,  and  by  two  similar  facets  situ- 
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le  inferior  face  of  the  but  lumbar  vertebra,  and  which  fit  to- 
gether. 

They  are  united  by  ligamentous  fibres,  belonging  to  the  common  an- 
terior and  posterior  vertebral  ligament,  to  im  inter-spinal  ligament,  and 
finally  to  a  fascia  which  Bichat  has  called  the  sacro-vertebral  fascia.  It 
proceeds  from  the  anterior  and  inferior  part  of  the  transverse  process  of 
the  last  lumbar  vertebra,  and  is  attached  to  the  superior  part  of  the 
sacrum. 

The  Pelvis  ix  Geneiul. 

Considered  as  a  whole,  the  pelvis,  formed  by  the  union  of  the  sacrum, 
the  coccyx  and  the  ossii  innominiita,  and  of  the  union  of  the  sticrunt  with 
the  vertebral  column,  has  the  sluipo  of  a  bony  cuuai,  larger  above  tlian 
below,  slightly  flat  tuned  from  in  front,  backwards. 

Exterior  Surfuo'. — On  tlie  external  surface  of  tlu'  bones  which  form 
the  jielvis  are  found  the  parts  already  deacribecL  These  have  no  impor- 
tance from  the  obstetrician's  point  of  view. 

Internal  Surface. — It  is  not  so  with  the  internal  surface.  This  de- 
serves, and  «dls  for.  our  whole  attention. 

Smooth  and  regular,  it  is  divided  into  two  parts;  one,  the  superior, 
large  and  wide,  the  greater  pelvis;  the  other  thi'  inferior,  narr:iwer,  tlio 
lesser  pelvis.  The  larger  pelvis  is  separated  from  the  lesser  by  the  su- 
perior strait,  the  lesser  pelvis  terminates  in  the  inferior  strait. 

The  Greater  Pelvis. 

It  ia  formed  by  all  that  part  of  the  internal  surface  comprised  between 
the  iliac  crests,  above,  and  the  point  whoru  it  imrrows  below,  «.«.,  by  tho 
line  which  forms  the  superior  stniit  (Fig.  11). 

In  front  wo  find  a  large  notch;  on  the  sides  the  iliac-fossae,  behind  a 
protuberance  formed  by  the  sacro-vertebral  angle,  or  promontory,  and 
the  body  of  the  last  lumbar  vertebm.  On  tbf!  aidos  of  this  promontory 
is  a  deep  groove,  formed  on  the  inside  by  tlio  body  of  tho  same  vertebra, 
the  anterior  face  of  tho  transverse  process  of  tliat  vertebra,  and  the  ilio- 
lumbar lig-ament,  on  tho  outside,  by  tlie  posterior  surface  of  the  int,ernal 
iliac-fossa,  and  Jiielow  by  the  quadrilateral  surface  which  forms  the  wing 
of  the  sacrum. 

The  sujwrior  edge  or  circumference  of  the  greater  pelvis,  which  is 
broken  at  the  level  of  the  notch  of  the  greater  pelvis,  is  formed,  pos- 
teriorly, by  tho  superior  face  of  the  last  lumbar  vertebra,  the  transverse 
process  of  tliat  vertebra,  tho  ilio-lumbar  ligament  and  tho  anterior  four- 
fifths  of  the  iliac  crest. 

In  the  living  subject  tlie  notch  is  closed  by  the  alxiominal  walls,  which 
are  attached  to  the  iliac  crests,  and  to  the  anterior  edge  of  tho  ossa  inno- 
minata. 


iSize. — From  one  anterior  and  superior  iliac  spine  to  the  otlier  the 
greater  pelvis  measures  ou  the  average  from  nine  to  ten  inches. 

From  one  ilinc  crest  to  the  other,  at  the  widest  point,  about  10^  inches. 

A  line  from  the  middle  of  the  iliac  crest  to  the  middle  of  the  linea  ia- 
nomiuata  measures  about  3.2  inches. 

T?us  Lesser  Pelvis. 

This  is  that  portion  of  the  pelvic  canal  which  is  situated  below  the 
greater  pelvis.     It  is  shaped  like  a  canal  slightly  narrowed  at  its  two  ends. 
It  iia  comprised  of: — 

The  middle  part  or  cavity. 

PThe  superior  opening  of  that  cavity,  the  superior  or  abdominal 
strait. 
The  inferior  opening,  the  inferior  or  perineal  strait. 
Pelvic  Cavity. 

The  pelvic  cavity  is  limited  above  by  the  superior  strait,  and  below  by 

I  the  inferior  strait.  It  has  four  walls,  one  anterior,  one  posterior  and  two 
lateral. 
Anterior  Wall. — This  is  included  between  two  imaginary  linos  running 
from  the  ilio-pectineal  emiuuuce  to  the  internal  face  of  the  tuberosity  of 
the  ischium,  and  follows  the  external  edge  of  the  obturator  canal.  Here 
we  find  the  pubic  symphysis,  and  the  prominence  which  we  have  already 
noticed  in  connection  with  the  iuter-puljic  cjirtihige,  tin;  internal  face  of 
the  body  of  the  pubes,  the  obturator  or  sub-pubic  canal,  the  internal  face 
of  the  iachio-pubic  ramus  and  of  the  tubcro^^itv  of  the  ischium  (Dubois 
and  Pajot). 

Posterior  Mali. — This  is  included  between  two  lines  which  run  from 
the  anterior  and  superior  ]>art  of  the  ssicro-ilijic  symphysia  to  the  inferior 
edge  of  the  great  sciatic  ligament,  close  to  its  insertion  on  the  sacrum  and 
coccyx.  It  is  triangular,  and  concave  like  the  sacrum  which  forms  its 
greater  part 

Here  are  found:  the  anterior  face  of  the  sacrum  and  coccyx,  the  verte- 
bral fossae  of  the  sacrum,  the  transverse  lines  which  separate  them  and  the 
anterior  sxcrn]  foramina.     In  some  cases  the  line  wliich  seiiaratt's  the  first 
two  pieces  of  the  sacrum  is  so  pronounced,  as  to  W  taken  for  the  aacro- 
-  vertebral  angle. 

Tlie  importance  of  this  error  is  plain,  involving  aa  it  does  the  narrow- 
ing of  the  pelvis,  (Dubois.)  Its  height,  following  the  curve  of  the  sacrum 
and  coccyx,  is  about  5.8  inches. 

The  lateral  walls  are  ineludod  between  the  lines  which  limit  the  an- 
terior and  posterior  walis.  They  have  a  height  of  about  3.9  inches.  They 
are  divided  into  two  inclined  planes,  the  anterior  and  posterior,  separated 
by  a  line  which  i^asses  through  the  bjuje  of  the  sciatic  spines. 
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The  anterior  plane  is  formed  by  ft  large  part  of  tlio  posterior  face  of 
the  cotyloid  cavity,  and  the  posterior  half  of  the  internal  face  of  the 
ischiatic  tuberosity.  In  front  it  lilends  with  the  obturator  fossa,  which  may 
be  consideretl  its  natural  proloiigation. 

The  jiogierior  plane  is  formed  by  the  internal  fjujo  of  the  sciatic  upinOj 
the  anterior  face  of  the  two  sciatic  ligaments,  the  iscliiatie  foramina,  tho 
muscles  and  the  nerve  fibres  which  traverse  thest.?  openings. 

Throe  diameters  can  1)0  distinguished  in  the  cavity: 

1.  An  antero-posterior  diameter,  A  P,  which  runs  from  the  middle  of 
the  posterior  face  of  tho  pubic  symphysis,  to  the  union  of  tho  sccojul  and 
third  pieces  of  the  sacrum.     It  is  about  4.5  inches  in  length. 

3.  The  traiiBverse  diameter,  T,  which  runs  from  one  side  to  the  other, 
crossing  the  diameter  A  1*  at  right  angles.     It  ia  about  4.5  inches  long. 

3.  Two  oblique  diameters,  0,  which  pass  from  tho  posterior  face  of 
eacli  of  the  sub-pubic  canals  to  tho  centres  of  the  great  sciatic  foramina. 
They  are  about  4.5  inches. 

The  cavity  is  therefore  about  4.5  inches  in  every  direction.  (Dubois 
luid  Pa  jot.) 

The  superior  strait  (Fig.  11)  is  bounded  posteriorly  by  the  sacro- 
vertebral  angle  and  the  anterior  edge  of  the  base  of  the  sacrum;  laterally 
by  the  linea  iiinominata;  in  front  by  the  ilio-pectinal  eminence,  the  pos- 
terior edge  of  the  horizontal  ramus  of  the  pubes,  and  the  superior  part  of 
tlie  body  of  the  pulx'S,  and  of  the  pubic  sytnphysia. 

The  superior  strait  has  four  principal  diameters: 

1.  The  antero-posterior  diamettsr,  A  P  r>,  sacro-pubic,  sacro-suU-pubic, 
conjugate,  conjngata  vera  of  the  (iormans,  the  small  diumcter. 

It  extends  from  the  sujierior  edge  of  Llie  pubic  symphysis  to  the  middle 
of  the  sncro-vertebral  angle.     It  is  from  4.3  to  4.5  niches  long. 

Pinard  holds  with  Schrceder,  that,  from  the  obstetricsil  point  of  view, 
there  is  an  express  indication  for  measuring  this  dianjeier  not  from  the 
superior  edge  of  the  sjTnphysis,  but  from  the  promojitory  to  that  point  of 
the  sympliysis  which  is  nearest  to  it.  For  thi-s  point  is,  according  to 
ScliraHler  and  Pinard,  ^  inch  below  the  enperior  oilge  of  the  symphysis.  It 
is  this  diameter  which  Pinard  calls  tho  minimum  or  useful  diameter. 
Croussat,  continuing  Pinard's  niciisuremonts,  admits  that  the  post-pubic 
point  is  situated  below  t.ht!  sub-puhic  point  about  4  tenths  of  an  inch. 

2.  Transverse  or  bis-iliac  diameter,  the  great  diameter,  extends  from 
the  middle  of  the  lincii  innomhiaia  of  one  side  to  the  same  point  on  tho 
opposite  side.     It  is  from  5  to  r>.2  inches  long. 

3.  The  obli(|U0  diatuoters,  right  and  left,  extend  from  the  anterior 
rt^on  of  one  of  the  iliac  synchondroses  to  the  ilio-pectinal  eminence  of 
the  opposite  side.     They  are  from  4,  G  to  4.9  inches  long. 

4.  To  these  principal  diameters  we  may  add: 

n.  A  eacro-pectineal  diameter  (of  Burns  and  Pajot)  running  from  the 
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middle  of  the  promontory  to  the  Bujjerior  odge  of  the  horizontsil  rnnitis 
of  tho  pabes,  immediately  below  the  sub-pubic  angle.  It  is  about  3. y 
inclies  long. 

b.  A  Baero-eotyloid  diameter  (Volixjau  Jind  Pajot),  which  runs  from 
tho  mi(idle  of  tho  promontory  to  the  superior  and  posterior  parts  of  tlu^ 
cotyloid  cavity.     It  la  about  3.5  inchus  long. 


Fio.  11  — SrpinioR  Sthatt  or  Ph-tib.— 1,  Aiit^ro-poBterior  diameter.  8,  Transvereo  dlsm^n* 
4,  Rigbt  oblique  diauieU^r. 

The  circumference  of  the  superior  strait  measures  about  16  inches. 

T he  inferior  strait  (Fig.  12)  is  formed  by  two  triungles,  united  by  a 
common  base.  Tliis  base  is  formed  by  the  line  which  joins  the  two  ischi- 
alio  tuberoBitios.  The  anterior  triangk'  has  ita  apex  at  the  pubic  arch,  the 
posterior  at  the  tip  of  the  coccyx. 


Fio.  la— IxFHUoa  S-nuiT  or  PtLVw.-l,  Aittcru-puKUfiior  diameter.  2,  Tranarene  dlajnotiT. 
8,  4,  Oblique  (lianwU'ra. 

The  diameters  of  the  inferior  strait  are: 

1st  The  antero-posterior,  or  coccy-pubio  diameter,  wliicli  extends  from 
the  tij)  of  the  coccyx  to  the  top  of  tlie  pubic  arch. 

3<1.  The  transverse  or  bis-iflchiatic  diameter.  This  joins  the  centre  of 
the  two  ischiatic  tuberosities. 
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3d.  The  two  oblique  iliameters  extend  from  the  middle  of  the  inferior 
edge  of  the  greater  sciatic  ligament  to  the  middle  of  the  ojiposito  ischio- 
pubic  mm  us. 

All  tbeso  iliameters  are,  on  an  average,  4.3  inches  long.  Tho  coccy- 
pubic  diameter  is,  however,  very  often  leBS  than  this  measurement,  but 
during  lalx)r  the  backward  movement  of  tho  ooocyx  lengthens  this  diame- 
ter by  j  to  1  inch,  and  even  more  in  some  cjvs<i8. 

The  ch-cumference  of  the  niferior  strait,  instead  of  being  regular  like 
that  of  the  superior,  is  very  rough.  It  has  throe  corners  and  three 
notches.  The  three  corners  are  formed  by  tiie  coccyx  and  the  two  ischia- 
tio  ttiberoaities.  The  three  notches  are  formed  by  the  edge  of  tho  greater 
sciatic  ligaments,  and  by  the  pubic  arch. 


1 
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Flo.  IS.— IjcruKATiojt  jam  Axn  or  Pw,vis.— ^.  B,  Horizontal  linn,     nnti,  Vertehrip.    b.  Prom- 
C.  d,  *,  DIftmeUfre  of  the  pelvic  hit«t.  <V,  DUwneUT  of  ilii>  outK-l  of  tlie  peJvia.     6/, 

Jugate  di&mel«?r.    hg,  Rifclit  diameter  of  pelvis,    i,  k,  /,  i».  Axis  of  sutalltfr  pt- Iviit. 

Finally  there  is  the  racro-sub-pubic  or  promonto-sub-pubic  diameter, 
which  extends  from  the  middle  of  the  promontory  to  the  median  and  in- 
ferior part  of  the  triangiilur  ligament  of  tho  pubic  symphysis,  it  is,  on 
an  average,  about  4.5  inches  long. 

Inclinnlinn,  Direction,  Plaiiea  and  Axes  of  the  Pelvis. 

The  pelvis  articulatoe  with  the  spinal  column  in  such  a  way  as  to  form 

an  angle,  the  vertex  pointing  forwanl.     Tliis  is  the  promontory  or  sacro- 

vertebral  angle.     The.  result  if?  that  the  pelvis  is  not  in  the  axis  of  the 

abdominal  cavity,  but  is  inclined  in  the  upright  position  from  above 
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downwards,  and  from  behind  forwards.  In  this  position,  the  sacro- 
vortubml  angle  is  ulM)ut  3.9  inches  above  a  horizontal  line,  which  passes 
from  bctforo  backwards,  and  touchcij  the  superior  edge  of  tlie  syniphysia. 
The  coccyx  is. 7  of  an  inch  above  a  horizontal  line  which  touches  the 
inferior  edge  of  the  symphysis.  From  this  it  results  tlrnt  the  inclination 
of  the  plane  of  tho  superior  strait  is  from  5"J  to  GO  degrees,  that  of  the 
inferior  strait  from  10  to  11  degrees  (Naegole-l'anyau).     (Fig.  13.) 

(By  the  planes  of  the  straits  are  meant,  in  obstetrics,  those  pianos  which 
pass  throtigli  the  diameter  A  P,  and  touch  sitnilur  points  on  each  half  of 
the  pelvis).     (Tarnier  and  Chantreuil.) 

Ams. — The  axis  of  the  superior  strait  is  a  line  perpendicular  to  the 
plane  of  thutstniit  at  its  middle  point.  Prolonged  upwards  and  forwards 
this  lino  meets  the  umbilicus;  backwards  and  downwards  it  ends  at  the 
auierior  surface  of  the  coccyx. 

'The  axis  of  the  inferior  strait,  when  prolonefod  upward  and  forward, 
meets  the  axis  of  thf  superior  strait  near  the  centre  of  the  cavity,  and 
ends  at  the  siicro-verlebral  angle,  or  a  little  above  it,  on  the  anterior  face 
of  the  last  lumbar  vertebne.  When  prolongeil  backward  and  downward 
it  meets  the  perineum  a  little  in  front  of  the  anus. 
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FlQ.    14.— PLAKSS  AMD  AXCa  OF  TRX  PXI.VU. 


The  axis  of  the  cavity  is  a  curved  line  passing  through  the  centre  of 
the  true  pelvis,  and  everywhere  equally  distant  from  the  sacrum  and  the 
pubes. 

The  foetus  imsses  along  this  line  in  entering,  crossing,  and  leaving  the 
cavity.     (Fig.  U.) 

In  the  upright  position,  such  is  the  direction  and  such  are  the  axe."  of 
the  pelvis;  they  vary  of  course  with  different  attitudes.     In  the  complete 
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dorsal  dpciibitus,  wliich  is  the  usual  poHition  of  women  in  labor,  in  France, 
the  ])lane  of  the  superior  strait  faces  from  above  downwards  iind  from  in 
front  backwards,  and  its  axis  points  from  boliind  forwards,  and  from 
above  downiward.  Tlxe  plane  of  the  inferior  strait  is  thus  inclined  from 
above  downward  and  from  in  front  backwards.  The  axis  of  this  strait 
then  poLuta  downward  and  almost  directly  forward. 

Thk  True  Pklvis  ik  Gkxeral. 

The  walla  of  the  true  pelvis  aro  unc»qual  in  length.  The  posterior  wall 
is  from  5.4  to  G.'-J  inches;  the  anterior  wall  along  its  median  line  is  only 
1.5  to  l.U  inchea,  and  the  lateral  wall  al>out  it. 9  inches,  hs  capacity 
varies  in  different  parts.  The  lateral  walls  represent  two  obliqne  planes 
which  approach  each  other  as  they  descend,  thus  giving  to  the  pelvis  the 
form  of  a  cone,  base  uppermost.  As  to  the  anterior  and  posterior  walls, 
the  mobility  of  the  coccyx  allows  the  inferior  strait  to  exceed  tlie  superior 
strait  in  the  antero-posterior  direction.  Finally,  towards  the  middle  of 
the  cavity,  the  projections  of  the  sciatic  spines  make  tlie  pelvis  narrower 
and  seem  to  form  a  median  strait  between  the  other  two. 

From  these  facta  result  the  following,  according  to  Pajot: — 

1.  The  fcetus  cannot  enter  the  cavity  and  cross  it  unless  it  does  not 
exceed  5.7  inches  for  the  superior,  and  4.0  inches  for  the  inferior  strait. 
Therefore  it  must  reach  tlie  superior  strait  by  the  vertex,  or  tlie  opposite 
end  of  the  trunk. 

2.  If  the  heail  of  the  foetus  enters  the  sttperior  strait  in  dimensions 
equal  to  the  transverse  diameter,  it  is  immetlintely  stopped  by  the  near- 
ness of  the  walls  before  reatrhing  the  bottom  of  the  true  jiclvis,  and  it 
cannot  cross  the  inferior  strait  without  diminishing  in  volume,  or  chang- 
ing its  direction.  The  result  of  this  change  would  be  the  presentation  of 
its  greater  dimensions  iu  the  direction  of  the  diameter  A  I',  or  of  one  of 
the  oblique  diameters. 

3.  When  the  hea<l  of  the  fcetus  lias  reached  the  bottom  nf  the  cavity, 
those  of  its  jmrts  which  point  backward  are  still  applie<l  tn  {he  posteritir 
wall,  while  that  which  is  in  front  will  luive  already  freed  itself  from  tho 
anterior  wall,  which  is  shorter,  and  corresj>onds  to  the  pubic  arch.  It 
will  then  be  free  from  the  whole  solid  wall, 

4.  The  ffotus  cannot  enter  and  cross  the  pelvis  urdess  it  first  follows 
the  direction  of  tho  axis  of  Hie  superior  strait,  then  crosses  tho  true  pelvis 
following  the  cun^ed  line,  wliich  is  its  axis;  and  iinally,  iu  order  to  issue 
forth,  it  must  follow  the  direction  of  tlie  axis  of  the  inferior  strait. 

The  foetus  must  therefore  bend  and  describe  a.  curve  with  its  concavity 
forward. 

Differences  in  the  Pelvis,  accordinq  to  tlie  Lidividtmi,  Sex,  Age  and  Jiace. 
The  pelvis  shows  remarkable  differences  according  to  the  individuid, 
sex,  age  and  race. 
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I.  Individual. — Among  women  of  the  same  race  the  pelvis,  without 
ceasing  to  be  normal,  shows  numerous  variations.  The  thickness,  the 
solidity  of  the  bones,  the  jtointt*  of  the  crests  and  eminences,  larger  or 
smaller,  the  height,  the  size,  the  variable  curvature  of  the  sacrum,  tho 
angle  of  the  pubic  arch,  the  different  heights  of  the  ossa  imiominata,  con- 
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Fl9.   15.— FeMjUJS  PKLVtB. 

stitnto  as  manj  varieties.     Yet  with  the  yonnger  Stein  and  Weber  we  dis- 
tinguish four  forms  of  tlie  -superior  *itruit. 

Ist.  The  shape  of  the  heart  on  a  playing-card,  with  the  point  cut  oflL 

2d.  Elliptical,  iu  whicli  the  trunaverso  diameter  is  the  greater. 

3d.   Round. 

4th.  Elliptical,  in  which  the  diameter  A  P  is  the  greater. 


'#--«!»- 


Si**j 


Fio.  JB.— Wau!  Pklvw. 


II.  Sex. — Tho  pelvis  of  a  woman  dilfors  greatly  from  tliat  of  a  man. 
(Figs.  15  and  IC).  The  following  are  these  differences,  according  to  Dr. 
Verneau: 

Ist.   In  a  pelvis  there  are  sexal  differences  of  two  kinds:    the  first. 
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.analogous  to  those  wliich  are  foiiuil  in  the  rest  of  the  skeleton,  reUito  to 
the  nuirkfl  left  by  the  muscular  system;  the  second  are  peculiar  to  tlie 
pelvis. 

Ui,  The  real  differences  between  the  pelves  are  found  almost  exclusively 
in  the  true  pelvis,  and  are  determined  by  the  presence  of  the  uterus. 

3d.  Tlie  form  of  the  suiwnor  circumference  is  tl»e  wirnu  iu  Ijoth  sexes, 
the  ratio  of  the  ninximum  of  the  uiitero-posterior  to  the  uiuxiinuiii  trans- 
verse diameter  is  in  both  0.62. 

4th.  All  the  dimensions  of  the  mtenml  iliuc-fossii  are  loss  in  woman, 
except  the  distanc^i  whioh  seimrates  the  aiitero-superior  iliac  spine  from 
the  sjicro- iliac  articulation. 

5th.  The  internal  iliuc-fossa  is  shallower  in  the  female. 

6th.  The  doi-aal  part,  the  iliuo  tuberoHity,  is  much  more  developed  and 
shjirper  in  man. 

Tth.  In  woman  the  spines  of  the  jmbes  are  further  a]mrt. 

8th.  In  the  latter  all  the  Jiametera  of  the  suixirior  strait  are  greitter 
than  in  man.  The  dilference  is  specially  noticeable  in  the  transverse 
diameter. 

0th.  In  a  foroale  pelvis  the  superior  strait  is  rounder;  this  follows  in 
•part  from  the  increase  of  the  muximum  transverse  diameter,  and  in  part 
from  the  position  of  this  diameter,  which  ia  further  forward  than  in  man. 

10th,  Iu  the  latter  the  great  sciatic  notch  is  narrower  and  deeper. 

llth.  In  man  the  apex  of  the  sciatic  spines  is  sometimes  inside  of  the 
postero- inferior  iliac  spines;  in  woman  it  is  always  ijutside, 

ISth.  The  distance  which  separates  the  sciatic  spines  is  rarely  greater 
than  4  inches  in  man,  it  imay  even  Ikj  below  3  inches. 

Kith.  In  woman  the  distance  between  the  sciatic  spines  often  exceeds  4 
inches,  and  is  never  less  than  3  inches. 

14th.  The  antero-pnsterior  diametei-s  are  only  a  few  hundredths  of  iiii 
inch  loug. 

l.'ith.  The  pubic  angle  is  greater  in  woman  (75°  for  woman,  58"  for 
man.) 

16th.  The  apex  of  the  above  angle  is  rounder  in  the  former.     Tlin 

Bhio-pubic  tubercle  is  pointcii  outward,  and  the  ischio-pubic  ramus  is 
jncave  near  its  middle. 

17th.  In  woman  the  sacrum  and  coccyx  are  lower  and  flatter. 

18th,  The  acetabulum  is  smaller  and  faces  less  backwards  and  inwards. 

10th.  The  distjince  of  the  twy  cotyloid  cavities  is  greater  when  they 
are  measured  internally,  and  smaller  when  measured  to  the  ilio-sciatio 
notches, 

20th.  The  sub-pubic  canal  is  oval  in  man.  triangular  in  woman.  It  is 
relatively  larger  in  the  latter  and  slopes  more  outward  and  downward. 

2l8t.  The  distance  between  the  ischia  is  greater  in  woman. 

3W.  All  the  vertical  diameters  are  gi-eattr  iu  nuui. 


23il.  The  totjil  height  of  the  j>elvi8  in  man  i8>  on  mi  avomgo,  8  inchos, 
while  in  woman  it  is  but  7.6  inches. 

24th.  lu  the  male  pelvis  the  distance  from  the  sciatic  spine  to  the 
highest  point  of  the  iliac  crest  rwichcs,  on  an  average,  6.6  inches;  in  the 
feinule  pelvia  it  is  only  ulxmt  '1.8  itiches. 

!ioth.  The  iliBtance  from  the  sciatic  spine  to  the  antero-superior  iliac 
Bpiue  is,  on  an  average,  in  woman,  .5.-1  inches;  in  man  this  average  rnichea 
5.8  inches,  a  figure  which  tlie  maximum  distance  in  the  former  never 
reaches. 


F108.  17  TO  22.— rJjrrERiWT  Forms  ov  thk  Sufkrior  SriLLrT  nt  Woman.    (Vemtau.) 
1.  Fre'iich.  9.  Nef^reia. 

n.  Peruvian.  4.  iBdtan  (Brazil.) 

6.  Cliineiw.  6.  Boajmniau. 

26tli.  The  interval  between  the  antero-superior  iliac  spine  and  the  in- 
ferior part  of  the  ischium  is  6.4  inches  in  the  pelvis  of  a  woman,  and 
averages  7  inches  in  that  of  a  man.  The  maximum  in  the  former  never 
attains  this  last  figure. 
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III.  Age. — In  the  new-born  i-liild  the  dUTorences  of  sex  are  not  m-«i11- 
rmirked.  The  al»  of  the  sacrum  are  extremely  small  compared  to  that 
of  the  vertebra;  the  alas  are  also  nearly  straight.  The  anterior  face 
ia  more  concave  transversely,  its  inclination  is  less,  and  it  is  not  set  so 
deeply  between  the  iliac  bones.  Tlie  horizontal  rami  of  the  piibes  are 
extremely  short.  The  iliai^  aire  are  straighter;  the  distance  which  sfpa- 
ratea  the  iliac  spines  is  equal  to  that  which  separates  the  crests.  The 
diameter  A  P  equals  or  exceeds  the  transverse  diameter. 

As  for  the  causes  winch  lead  to  the  tnmsformation  of  the  pelvfs  of  the 
new  bom  into  the  iulult  pelvis,  the  first  is  the  development  of  the*  sacrum, 
^^d  particularly  its  wings;  then  follows  the  weight  of  the  trunk  on  the 
feet.  This  tends  to  force  the  sacrum  into  the  pelvis;  but  since  the  cen- 
tre of  gravity  of  the  trunk  is  in  front  of  the  supporting  point  of  tjio 

3rura,  this  bono  makes  a  rotatory  movement  on  its  axis  which  lowers  the 
sromontory,  and  has  a  tondnui-y  to  throw  the  point  of  the  sacrum  back- 
ward. Now  this  point  is  held  by  ligaments,  therefore  the  sacrum  ought 
to  curve  on  its  anterior  face. 

Race. — As  Pajot  observes,  it  is  especially  in  tiie  two  extremes  of  the 
human  scale  tliat  the  most  striking  differences  aiul  distinctions  are  to  be 
fonnd: — namely  in  the  white  race,  on  the  one  hand,  and  the  Ethiopian 
negro,  on  the  other.  Vrolik,  Dubois  and  Pajot,  Joulin,  Verneau,  the 
Anthro])oiogical  Society,  Raynaud  and  Bey,  have  published  interesting 
works  on  this  question.  Wo  will  confine  ourselves  to  referring  the  reader 
to  Figures  IT  to  L"2,  They  rejiresent  the  various  forms  of  the  au])erior 
strait  of  the  women  of  different  races,  showing  the  differences  which 
charactcrizy  tho  [lelvis,  takiTig  the  French  as  a  common  Euroj)ean  type, 
down  ta  the  negroes  and  the  Rosjcsman. 

Puiictiona  and  ^fovcmen(s  of  the  Pdt'is. 

The  pelvis  of  woman,  says  Pajot,  plays  an  indjspensiible  part  in  the  ac- 
complishment of  two  important  functions,  generation  and  locomotion. 
It  serves  moreover  to  support,  contain,  and  protect  sevoral  essential  or- 
ganis. 

The  pelvis  supports  the  trunk  and  upper  extremities;  therefore  it  is 
formed  of  large,  resisting  bones,  so  ])lftced  as  to  make  a  complete  ring. 
This  ring  resists  the  strain  by  the  aid  of  two  essential  conditions:  the 
strength  of  the  bony  elements  which  form  it,  and  tho  direction  in  which 
it  is  interposed  between  the  vertebral  column  an<l  the  lower  extremities. 

ITie  strength  of  the  bone  is  especially  remarkable  in  the  sacrum,  in 
that  portion  of  the  os.sti  iunouiinata  which  lies  between  the  articular  facet 
and  the  cotyloid  cavity,  and  the  portion  which  forms  the  base  of  the 
ischium. 

The  pelvis  is  placed  between  tho  vertebral  column,  and  the  inferior  ex- 
tremities, so  as  to  form  a  verv  oblitiuo  rinc.    This  riag  receives  th 


: 
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of  the  trunk  on  its  highest  |X)int,  and  it  is  supportetl  by  the  femurs  at 
its  anterior  and  lateral  jmrts.  Now  this  ring  may  he  divided  iritn  two 
nearly  equal  parts,  or  two  arcs.  The  superior  arc  sustJiins.  at  its  centre, 
the  vertebral  column;  it  ends  at  the  cotyloid  cavitios,  aiul  the  femurs. 
The  centre  of  the  inferior  arc  is  the  pubic  symphysis;  it  also  ends  at  the 
cotyloid  cavities  where  it  joins  the  superior  arL-. 

The  superior  half  forma  an  arcli  which  completes  and  strengthens  tlio 
inferior  half,  which  is  shaped  like  an  inverted  arch.     (Dubois and  Pajot). 

The  iKjIvis  protects  the  viscera,  and  in  ita  interior  the  development  of 
tlie  organs  and  of  the  fcetus  takes  j)l:u;e. 

Tlio  movements  of  the  pelvis  are  very  limited  on  account  of  the  mode 
of  union  of  its  various  pieces.  Yet  it  has  movements  of  flexion,  of  exten- 
sion, of  lateral  inclination,  of  rotitiou  alx)ut  a  vertical  axi^,  and  cvfu  of 
cjrcunuiuctioii  (Tarnler).  Alovemonts  of  the  bones  among  thomselvea 
only  exifet  in  the  sacro-cocygeal  articulation.  If,  during  pregnancy,  the 
BWelling  and  imbibition  of  the  inttirurticulur  cartilages  separate  the  bones 
a  littU',  it  is  not  enough  to  justify  the  opinion  of  the  ancients,  who 
thought  tliat  the  bones  could  move  so  as  to  cause  a  dilation  of  the  pelvis. 
In  the  pubic  Bymphysia  these  phenomena  are  the  most  pronounced,  but  it 
is  oidy  in  pathological  cases,  called  relaxation  of  the  svmphyses,  that 
these  movements  become  ap[>reciiible.  Matthews  Duncan  has  made  a 
study  of  the  articulations  of  the  pelvis  during  conlinement.  We  will  con- 
tine  ourselves  to  mentioning  this  Mork,  to  which  wo  will  return  later. 

Soft  Parts  of  the  Pelvis. 
The  pelvis  is  covered  on  the  inside  and  outside  by  soft  parts.    The  first 

of  these  have  a  direct  relation  to  pregnancy  and  confuiement;  the  others 
on  the  contrary,  can  only  bo  called  accessories.  We  will  pass  rapidly  over 
these/laflt,  before  nuking  a  careful  study  of  the  former. 

Soft  Paris  of  the  External  Surface, 
Those  which  are  posterior  are  only  of  a  secondary  mterest.  With  the  ex- 
ception of  the  glutei-maximi  muscles,  which  unite  to  form  a  part  of 
the  perineal  Uoor,  none  of  tliese  parts  have  any  direct  relation  to  the  ob- 
ject of  our  research.  It  is  not  the  same  with  those  which  are  situated 
anteriorly.  These  may  be  divided  into  two  classes:  those  whifli  lielnng 
essentially  to  the  pelvis,  mul  which  form  the  region  of  the  extenud  ^^enitJtl 
organs;  those  which  form  only  acceasorily  a  part  of  the  pelvis,  and  which 
close  the  great  uotcli  in  the  anterior  part  of  the  ])elvis.  We  will  first  des- 
cribe the  abdon::uial  walls. 


I,  JMoTtunal  Wffllfi. 

Only  the  lower  third  of  the  abdominal  wall  heljis  to  close  the  pelvis  in 

front;  that  is,  only  the  hypogastric  region.     We  must  not,  however,  for- 
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get  the  part  whicli  the  aMominal  whUb  phiy  in  tlio  act  of  parturition:  wl» 
will,  tliereforo,  say  a  few  words  about  that  portion  which  forms  the  abdo- 
tneu.     Following  Richet,  we  distinguish  four  Avails — 

Ist.  The  superior  M-all,  formed  by  the  diuplmignmtic  region, 
Sd.  Tlie  posterior  wall  formed  by  the   hunbur  i>ortion  of  the  great 
)iniil  region. 

3d.  According  to  Richet  there  ia  no  inferior  wall,  unless  Avith  Blandin 
■we  regard  the  perineal  floor  as  snch..  If  this  opiiuon  of  Richet  is  true 
from  a  surgicid  point  of  view,  it  is  not  from  the  obstetrical,  for  all  ob- 
atetririans  consider  the  iwrinpal  floor  jvs  the  floor  of  the  pelvis, 

4th,  There  only  remains  the  antero'laterol  wall;  and  this  deserves  our 
whole  attention. 

Considered  :is  a  whole,  it  forms  a  sort  of  contractile  band,  of  a  lozenge 
kpe.  It  extends  from  the  edge  of  the  last  ribs,  laterally,  to  the  iliac 
rests,  and  from  the  notch  which  the  ribs  form  in  leaving  the  sternum  to 
that  formed  by  the  anterior  iliao  spiiies.  It  may  '><'  ilivitled  into  hvo  sec* 
tions:  the  anterior,  limited  by  the  external  edge  of  the  recti  muscles;  the 
lateml  limited  at  the  bjvok  by  the  anterior  edge  of  the  quadrutus  lum- 
borum  and  the  sacro-huubuiis  nniBcles. 

II.  Anterior  Abdi»ninal  licgion. 

It'  is  bonnded  externally  by  the  external  edge  of  the  rectus  muscle, 

)ve  by  the  onsiform  cartilage,  below  by  the  pubic  symphysis.  Proceotl- 
!ng  from  without  inwanl  it  is  formeil  by: 

J  St.  The  skin,  which  is  very  loo.'w.'ly  attached  to  the  subjacent  tissues, 
except  sit  the  level  of  the  umbilicus. 

2d.  The  sub-cutaneous  layer,  Avhich  i«  divJdt'd  into  two  laminre  or 
fascia?,  which  cross  those  o^the  opposite  side  at  the  median  line,  and  ad- 
here to  the  linea  alba. 

?d.  The  linea  alba:  an  aponeurosis  formed  by  the  union  of  fibrous  layers 
which  extend  from  the  oblirjue  and  transverse  muscles  of  the  abdomen. 
It  is  really  composed  of  four  layers,  one  ])roeeeding  from  the  externjd 
oblique  mixscle,  two  from  the  aponeurosis, of  the  internal  oblique,  which 
is  in  fact  formed  of  two  layers,  and,  finally,  one  proceeding  from  the 
trnneversalis  muscle. 

Having  anived  at  the  external  edge  of  tlie  recti  these  layers  separate; 
that  of  the  external  oblique,  uniting  with  that  of  the  intemnl  oblique, 
passes  in  front  of  the  rectus  muscle,  while  the  deep  layer  of  this  Uwt 
muscle,  united  to  that  of  the  tnvnsvorsalis,  passes  backward.  The 
rectus  muscle  is  thus  enclosed  in  a  solid  and  resisting  aponeurotic  sheath. 

This  sheath  is,  however,  incomplete  below.  There  the  layer  of  the 
inlenial  oblique  muscle  become.^  thinner,  until  it  only  forms  a  mem- 
branous sheath;  but  it  is  replaced  by  another  fibrous  lamina,  the  fascia 
tranversalis. 
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At  the  internal  edge  of  the  rectus  mu8cle»  these  four  layers  again  unite,] 
and  form  a  solid  resisting  mombrunc,  thi<  fasciculated  fibres  of  which  pass' 
obliquely  towards  the  median  line,  where  they  cross  those  of  the  opposite 
side  at  more  or  less  acute  angles.     Thiti  is  the  linea  alba. 

4th,  The  recti  muficles,  inclosed  within  the  aponeurotic  sheath  which 
has  just  been  described. 
•   4th.  The  sub-peritoueal  cellular  tissue. 

6th.  The  peritoneum  and  the  aWominal  cavity. 

Here  also  art?  found:  arteries,  proceeding  from  the  internal  mammary, 
wliioh  inosculate  from  above  downward  with  the  epigastric,  and  laterally 
with  the  termiiiid  branches  of  the  lumbar  and  intercostal  arteries;  nerves; 
lymphatics  going  to  the  axillary  and  inguinal  glands;  some  to  the  glands 
which  surround  the  iliac  artery,  and,  finally,  nerves  from  the  last  dorsal 
and  lumbar  bmnchos. 

The  umbilicus  h  the  cicatrix  resulting  from  cutting  the  umbilioal  cord. 

Lateral  Abdominal  Regioji. 

It  is  bounded  in  front  by  the  external  edge  of  the  rectus  muscle, 
behind  by  the  anterior  edge  of  thelatissimusdorei,  the  sacro-lumbalis  and 
the  quadnituB  lumboruni;  aiKive  by  the  ribs;  lx"low  by  the  iliac  crest  and 
femoral  arch.     It  is  remarkable  for  containing  tiie  inguinal  cjinal. 

Richet  divides  it  into  two  juirts:  a  superior  lateral  region  of  the  ab- 
domen, and  inferior  lateral,  or  ilio-inguinal  region. 

Superior  Lateral  Region. 

Proceeding  from  without  inward  we  find: 

Tlie  skin;  the  sulwutam^ous  layer,  which ys  divided  into  a  superficial 
lamina,  or  fascia  superfieialis,  and  a  deep  lamina.  An  aponeurosis,  which 
covers  the  muscular  fibres;  the  external  oblique;  the  internal  oblique; 
the  transvcrsalis;  a  cellular  layer;  the  fascia  propria  trnnaversaiis;  the 
peritoneum;  the  lower  intercostiil  aiul  lumbar  arteries;  some  veins; 
nerves  from  the  anterior  branches  of  the  lust  intercostals,  and  some  ab- 
dominai  branches  of  the  lumbar  plexus;  fiiuilly,  lymphatics,  which  pro- 
ceed to  the  axillary,  inguinal,  iliac,  lumbar  and  intercostal  glands. 

Inferior  Lateral  or  Jlio-inguinal  Region. 

Passing  from  without  inward  we  find: 

The  skin;  the  subcutjineous  layer;  the  prolongation  of  the  cellular 
layer  which  covers  the  fibres  of  i\w  external  oblique;  the  tendinous  in- 
sertion of  the  external  oblique;  the  femoral  arch;  fibres  forming  the 
fibrous,  or  "true  fuscia  transvcrsalis;  often,  but  not  always,  a  cellular  layer 
which  forms  the  fascia  transvursalis;  the  peritoneum;  the  epigastric,  the 
circumfiex,  the  iliac  and  the  abdominal  cutaneous  arteries.     The  nerves 
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are  of  little  importftnee;  tho  lymplmtics  procetnl  to  the  gntiglia  lying  above 
the  femoral  arch,  and  to  the  iliac  ganglia.     (Richot.) 

Just  below  aud  to  the  inside  of  tlie  pubic  spine,  and  between  this 
spine  and  the  symphysis,  the  aponeurosis  of  the  external  oblique  divides 
into  two  divci^ng  bunds,  which  encloM  an  oval  opening;  this  is  the  in- 
guinal ring,  the  external  orifice  of  the  inguinal  canal.  Tliis  caual  is  deep 
within  the  musculo-aponourotic  sheath  of  tho  abdomen,  just  above  tho 
femoral  arch,  which  forms  its  inferior  wall.  It  ia  traversed  by  a  round 
ligament,  which,  in  tlie  fa*tu8,  is  accoin[\iiiie<l  by  the  peritoneum,  thus 
forming  a  cul-de-sac  culled  Nuck'H  canal.     (Tarnier.) 

TVw  Mu«cle6  of  the  Internal  Shi  face  of  the  Ptlvis. 

Tho  internal  surface  of  the  |>elvi8  is  covered  with  very  important  mus- 
cles which  modify  its  cluiracter  and  form.  They  are: 

77u3  pKoaa  and  lliacus  Muscles. — A  |Miir  of  muscles,  which  fill  the 
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Fio  M.— The  Pklvu  covkrkd  wrru  m  sorr  VAScn.—A,  Aoru.  B,  Inferior  vena  cava.  C. 
Oommoo  lU*c  artery.  />,  Common  Iliac  vein,  E.  Socro-vertebrnl  an^le.  F,  Iljrpoputric  artery, 
S,  UjrpogMtric  vein.  H.  ExUfriial  Iliac  onery.  /.  Ext«-mal  Uloc  vi^in.  J.  Quadratus  lumboruni. 
K,  IC,  ftoM  miiaclea.  L,  Ulac  niU)<cU'a.  Af,  lilac  aponeoroiiia.  K,  ThoiIoii  of  Uie  pooas-iUocus.  O, 
ObCuralor «>xt«niu9.    P  Fetuttr     ^,  Oraitcr  trocluuit«r.    B,  Muacles  of  the  anterior  obdomliuU  wall. 

grooves  on  each  side  of  tho  promontory,  and  the  internal  iliac  fossie. 
C/omposed  of  two  bundles,  the  psoas  and  iliacus,  which  fortn  a  single  muscle, 
arisefl,  on  each  side,  by  its  psoas  fascia  from  tlie  lateral  and  superior  parts 
of  the  body  of  tho  lumbar  vertebrip  and  the  last  dorsal;  by  its  iliac  portion 
from  the  whole  of  the  internal  surface  of  the  internal   iliac  fossa;  tliiMi 


the  fascia  as  a  whole  passes  over  the  ilio-pectinul  oniinence,  and  a  jmri 
of  the  horizontal  rnmua  of  the  pubcis,  below  tho  femoral  arfl>,  and  in 
sorts  into  tlie  trocliiuitfr  of  the  fenuir.     Sometimes  a  eraall  part  of  the 
fascia  separates  from  the  superior  end  of  tho  psoas,  and  is  attached  at  the 
ilio-pectinal  eminence:  tliis  is  the  psoas  parvus. 

An  aponeurosis,  called  the  fascia  iliaca,  covers  the  ])soas-iliac  muscles, 
it  is  placed  above  and  outside  the  ilio-ltiml«ir  ligament.  beJow  the  femoral 
arch,  and  the  aponeurosis  of  the  fsiscia  laUi  of  tho  tliigh. 

It  divides  into  two  layers:  a  deep  and  a  superficial,  which  form  a 
sheiitli  for  the  iliac  vessels  and  lymidiatic  glands. 

Along  tho  internal  edge  of  the  muscle  tlio  external  iliac  artery  and  vein 
are  found. 

Between  the  promontory  and  the  sacro-iliac  syncliondrusis  the  common 
iliac  artery  aiul  vein  pass,  also  the  upper  part  of  the  internal  iliac  artery 
and  vein. 

The  left  latmil  part  of  tJie  iliac  inusule  is  covered  by  the  colon,  tho 
right  lateral  part  by  tlie  ca'cuiri;  the  rectum  begins  above  and  to  the  left. 
Finally,  in  front,  is  the  bladder,  and  laterally  the  iJeriloneum. 

To  this  region  belong  tho  femoral  and  genito-crunil  nerves,  which  arise 
from  the  lumbar  plexus. 

The  crural  nerve  sjirings  from  the  second,  thinl  and  fourth  lumbar 
nerves,  which  make  a  sharp  angle  to  form  it.  It  crosses  the  psoas  along 
its  external  e*lge,  being  placed  between  the  iliac  muscle  and  the  fascia 
iliaca;  it  then  passes  under  the  femoral  arch,  sepanited  above  from  the 
iliac  vessels  by  the  entire  thickness  of  the  psoas;  it  approaches  it  below, 
and  is  se^Mirated  from  it  by  only  a  fibrous  jwrtition,  a  jiortiou  of  the 
fascia  iliaca. 

Tho  genito-crund  nerve  is  the  lowest  of  the  brunciies  of  the  lumbar 
plexus;  it  crosses  the  ]>Boaa  on  the  level  of  the  vertebral  insertions,  de- 
scending  tho  length  of  the  common  and  external  iliiio  arterien,  and  <livides, 
either  on  the  level  of  the  ligament  of  Fallope,  or  below  it,  into  an  external 
or  femoral  branch,  or  into  an  internal  or  genital  branch. 

In  the  cavity,  tho  sub-pubic  or  obturator  fossa?,  are  filleil  by  the  obtura- 
tor muscles,  whii'h  are  attached  partly  to  the  rim  of  the  obturator  fossa, 
then  letxve  the  pelvis  by  the  sciatic  foniraen,  and  pass  to  the  digital  fossa 
on  the  greater  trochanter. 

A  special  aponeurosis  covers  the  muscles. 

Behind  the  symphysis  is  the  bladder,  and  the  peritoneum  that  covers 
it,  Lekl  by  two  lateral  fibrous  cords;  these  are  the  anterior  ligaments  of 
the  Iliad der. 

The  anterior  surface  of  sacrum  and  coccyx  is  covered  by  the  rectum, 
which,  above,  in  front  of  the  left  sacro-iliac  symphysis,  reaches  the  median 
line  towards  the  middle  of  the  sacrum.  It  adheres  to  these  parts  l>y  a 
loose  peritoneal  fold,  the  meso-rectaim.    Keaching  the  end  of  the  coccyx, 
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it  is  carried  forwnrd,  and,  for  a  distAnce  of  seven  to  eight  inches,  crosses 
the  ninsclcs  to  an  orifice  which  fr>rms  the  anns. 

The  lateral  parts  of  the  Bncruni,  externally  to  the  greater  sciatic  not-ch, 
and  the  anterior  sacral  canals,  are  occupied  by  the  pyramidalis  muscle. 
It  stretches  over  the  osseous  sptvcca  which  separate  the  anterior  sjicnil 
canals,  across  the  greater  sciatic  notcli,  to  tho  internal  surface  of  the 
great  troclianter.  Tho  anterior  branches  of  the  sacral  nerves,  which  form 
the  sacral  plexns,  the  hypogastric  artery  and  vein,  crosa  this  muscle. 

A  true  aponeurosis  covers  the  ])vrami(lalis  muscle. 

Finally,  the  aponeurotic  and  peritoneal  lamina  cover  those  portions  of 
the  cavity  which  are  not  covered  by  eitlier  muscles  or  viscera. 

F(oor  of  the  PdvU. 

TVo  shall  borrow  the  greater  part  of  our  anatomical  description  from 
Pubois  and  Pajut,  for  in  their  work  this  intricate  part  is  most  clearly 
explained. 

The  tioor  of  the  pelvis,  inferior  wall  of  the  |x'lvis,  perineal  lloor, 
perineum,  is  formed  by  a  nmscular  aponeurotic  plane,  jjjerced  by  tluve 
oiwijings,.  the  anus,  the  vulva  and  the  orifice  of  the  urethra,  which  open 
on  its  surface.  It  forms  an  elastic  couch,  which  plays  an  imijortant  jwrt 
in  delivery. 

Two  very  distinct  parts  can  bo  distinguished:  an  aponeurosis,  formed 
of  layers  which  uniti'  and  make  di.stiuiH  ypaces,  and  muscles,  which  hil 
these  spaces  and  are  accunipaiiiud  by  important  vessels  and  nerves. 

Sujyerior  Pelvic  Aponeurosis.      {Fiys.  24  and  fJ5.) 

Proceeding  from  within  outwards,  the  first  aponeurosis  is  the  superior 
pelvic  aponeurosis.  Attached  behind  to  the  anterior  surface  of  the  sacrum 
and  coccyx,  insifle  to  the  sacral  canals,  luul  in  fronton  the  internal  sur- 
face of  the  botly  of  the  pubes,  nt^r  the  symjihysis,  it  extends  along  tho 
entire  wall  of  tiio  pelvis,  excepting  the  8U|wrior  half  of  tho  anterior  semi- 
circumference.  On  a  level  with  the  edge  of  the  abdominal  strait,  it  blends 
iu  front  with  the  aponeurosis  of  the  ubdoiuinal  walls;  laterally  with  the 
iliac  muscle;  behind  with  the  lumlKviliac  aponeurosis.  Below  it  covers 
the  entire  floor  of  the  pelvis  like  a  kind  of  inferior  diaphragm. 

On  a  level  with  the  superior  border  of  the  great  sciatic  notch,  it  divides 
into  two  laminae  which,  twisting  at  almost  a  right  angle,  form  a  trans- 
verso  partition  that  divides  this  aponeurotic  cavity  into  two  parts,  the 
anterior,  which  is  tbo  larger,  and  the  posterior.  These  two  laniiniP, 
joined  by  their  superior  edge,  turn  aside  at  their  inferior  part,  thus  form- 
ing a  triangle,  base  downward. 

Their  intenial  portion  meets  tho  rectum  and  vagina,  with  the  walls  of 
which  tiiey  blend,  their  external  portion  rwu-hiiig  tho  soft  parts,  which 
occupy  the  ischiatic  canal.     The  perineal  portion  is  crossed  by  the  rectum 
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tK'hind,  the  vagina  in  front,  and  finally,  still  further  forward,  by  the 
bluddi'V,  the  lower  cud  of  which  projocts  t-liglitly  Movr  tlm  level  of  the 
aijoneurosia.  As  Pajot  says,  it  is  not  a  true  perforation  that  the  aponeu- 
rosis undcrtjoes,  for  the  cdgoH  of  these  openings  turn  up  from  bolow,  and 
prolong  into  tibrous  expjinsions  07i  the  walls  of  each  of  the  organs  which 
they  travorso.     This  is  particularly  noticeable  in  the  bladder  and  vagina. 


B- 


Fio.  84.— SuPBRioR  Pkltio  ApoKBVRoaw.— Anterior  vurUcal  section  (PaJot).    b,e,  *,*,*■ 
rior  jielvle  aponmirown.    ti,  i)«<lvlo  symphyato.     r,  recUun.    r.  voKina.    tc.  bladder.    <,  «-.  part 
Che  superior  pelvic  B|K>ai!iiriosis  poshed  back  by  the  bladder. 

The  parietal  portion  covers  the  sjicrum,  the  coccyx,  the  anterior 
branches  of  the  sacral  nerves,  the  pyniinidalis  muscle  and  its  aponeurosis, 
the  8Ui>erior  part  of  tlie  obtunitor  and  its  aponeurosis,  and  lastly  the 
superior  half  of  the  liody  and  symphysis  of  the  pubes,  Tlierefore,  it  oc- 
cupies at  the  same  time,  the  euvity  and  the  inferior  stiiiit. 

The  other  aponeuroses  oceupy  only  the  anterior  half  of  the  inferior 
strait.     They  aro  three  in  number  uud  are  called  the  perineal  aponeuroses, 


Fio.  JB.— TRAWBVEHaK  Rbctios  or  thk  Smniiott  Pelvic  ApoNwrnoans  (Pajof).    R, 
V.  Voiniitt.—W.  liUuJ<l<,<r.—m.i»».  transverse  iKvrtltion  frirtTn.-d  by  I  ho  i^uperior  apoueurosiB  div 
into  two  loiuinie.    I,  J,  Internal  extremity  of  this  transveme  partition. 

II.  Perinea?.  Aponeuroses. 

These  extend  Tcrtically,  from  the  lH)dy  ami  symphysi-s  nf  the  pubes.  to 
an  imaginary  line  drawn  between  the  two  isehiatic  tuberosities,  'i'liey 
are  limited  transversely,  by  the  iachio-pubio  rami  to  which  they  unite. 


ANATOMY    OF   GENERATIVE   ORGANS. 


31 


I 


They  are  placed  one  under  tlio  otlior,  forming  true  oompartinenta  by 
tlie  union  of  their  posterior  edges  at  the  level  of  the  iuiugiuary  bis-isohiutiu 
Ihie.  They  are  crossed  by  the  urethra  and  vagina,  but  not  by  the  rectum, 
which  lies  below. 

Proceotling  from  behind  forwards,  and  from  within  outwards  these 
aponenrosee  may  be  divided  into: 

a.  Deep  PeniuutI  Jjiotuuiroitiff. — It  is  attache<i  above  to  the  lower  sur- 
face of  the  triangular  ligament,  laterally  to  the  internal  face  of  the  ischio- 
pubic  rami,  near  the  sub-pubic  canal,  and  to  tlio  inti-rnal  faoe  of  the  isehi- 
atic  tuberosities.  Crossed  by  the  urethra  and  vagina,  it  adheres  to  tliis 
canal,  behind  the  constrictor  or  sphincter  vaginae.  Its  posterior  edge,  on 
a  level  with  the  bi-ischiutic  line,  curves  from  above  downward,  and  from 
ill  front  backwai'd,  iu  order  to  unite  Milh  the  two  other  perineal  aponeu- 
roses. 


Fm.  an. 
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^f  TlQ.  80.— Apo>-Kuii08Bs   or  TnK  Pkri.nkl'm.— ANTTOo-rosTKHioa  TitBTiCAt  StcTiQK.    (PuJot). 

^m     — a,  6,  c,  deep,  niMliiiin,  aiid  supeiHoial  apoiieur(Kws>  uf  the  |>Krineum.    r,  tvotuiu.    v.  viij^idu.    «i, 
^M     iirvlhra.    /i,  publa.  t-i,  liuiprtion  of  the  siiptrlor  p«;lvic  aponeurosis  on  the  jiulies.    /,  Insertion  of  the 
H     itertnejU  aririneuroela  on  the  pubea.    d,  posterior  eUee  of  the  Jeep  pfrint^ol  apoaeurot>t»,  bleuding 
with  the  IM  interior  ^l^e  of  the  median  ami  AUperflcIal  pcrinpal  AponeuroMes. 

Flo  ^.-'Aro.MUBoamovTBKPciuNEUii.  TRA.S.9VKB8B  Sbction.— t /^yf)0-— 1.  l»<-'lil<'-P<''^'«? ''*"^' 
cut  horizoutdlly.  2,  tho  ya^^a  cut  from  in  front  bockwanld.  L,  the  labia  majors  cut  iu  tlieEarne 
way.  a,  deep  perineal  aponeurosis,  b,  medium  perineal  ai»ueuro«sU.  c,  superflL-lal  periuenl  apon. 
eoroBia.  ip,  iuwrtion  of  tlie  deep  perineal  a{H>nfiirofUH  on  tliH  poHterior  surface  of  the  betiio-pubic 
rami,  m,  insertion  of  the  Kame  aponeurosis  on  Ui«  lateral  jiartu  of  the  vagina,  n,  Insertion  of  tho 
medium  perineal  aponeuro8i»  on  the  inlerrial  face  uf  tlie  Lscliio-pubio  raniu*.  o,  division  of  this 
aponetirosiii  into  two  luuiln»  and  the  insertion  of  iheAe  on  the  Ta<;iDa after  enrelopinK  the 
ilncter,  or  ctiimtrictor  va^ne  muscle.  <c,  divlnlonii  of  the  Kuf>erflcial  perineal  aponeuronis  and 
ttBlntertion  on  Uie  Isfhio-jiubie  ramus,  enveloping  thf  ischio-cavemous  muscle  and  tho  correspond- 
ing root  of  tlie  clitoris.  L,  insertion  of  th<»  >.aiiie  ajwineurosis  on  the  deep  surface  of  the  IaIiIa 
maJoiTi  at  a  point  correBpondiii^f  to  where  the  skin  of  tbltt  part  bleudu  M'lth  the  mucmis  inenihrnne. 

b.  Median  Aponeurosis. — It  is  attached  to  the  anterior  face  of  the  body 
of  the  pubcB  behind  the  clitoris,  then  to  the  internal  surface  of  the  iechio- 
piibic  mini.  Like  the  deep  jx'riucal  aponeurosidi,  it  is  crossed  by  the 
urethra  and  vagina,  and  scem.s  to  turn  on  itself  to  tiheathe  this  canal  and 
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tUu;h  itself  there,  enveloping  the  constrictor  or  sphincter  Tagine.  Tts 
posti-rior  eiigc  blends  with  the  posterior  edge  of  the  deep  aponeurosis. 
(See  Figs.  26  and  'JT.) 

0.  Superficial  Aj/oneiiroitis. — Above,  it  is  inserted  on  the  anterior  face 
of  the  lK>dy  of  the  puhes,  covering  the  root  of  the  clitoris,  jtiid  bk-nding 
with  the  iilKloniinal  uponeurosis,  laterally  on  the  exterrml  Burftice  of  the 
lio-piibic  rami.  There  it  turns  to  envelop  the  sphincter  vagina?,  and 
the  roots  of  tho  clitoris.  Ifchind  it  blends,  by  its  posterior  edge,  which 
curves  from  lu'low  upward b,  and  from  in  front  backwards,  with  the  edges 
of  the  middle  and  deep  aponeuroses. 

Thus  traversed  by  the  urethra  and  the  vagina,  the  edges  of  these  aponeu- 
roses penetrate  deep  into  the  Iiibia  niajom,  and  are  inserteii  in  the  deep 
layers  of  skin  of  these  labw  at  the  point  where  the  skin  is  united  to  the 
internal  membrane  of  the  vagina. 

Above  is  the  skin,  which  is  pierced  by  three  openings,  the  anal,  the 
Taginal  and  the  urethral. 
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These  aret  the  levator  ani,  the  iscliio-coccygeus,  the  sphincter  ani,  the 
coustrictor  vagin;*.  the  transversus  jicriuei,  and  the  ischio-cavemons. 

Pajot  descriljes  together  the  levator  ani  and  the  ischio-coccygoal. 

The  Levator  Ani  and  hchio-rorcifgeuK. — A  double  symiTietrioal  muscle, 
it  forms  a  layer  stretched  above  the  superior  strait.  Wo  have  to  consider 
the  8Ui>erior  concave  surface,  the  inferior  convex  8ui"face,  and  the  cir- 
cumference. 

In  front,  it  is  inserted  on  the  internal  surface  of  the  body  of  the  pubes, 
very  close  to  the  symphysis,  on  the  posterior  surface  of  the  horizontal 
ramus  of  the  pubes,  on  a  fibrous  andi,  the  pubo-scMatic,  which  sjiaiis  the 
Bjuice  between  the  inferior  edge  of  the  ^lubcs  and  the  sciatic  spine,  on  the 
edge  and  apex  of  the  sciatic  spine,  and  on  the  anterior  fjico  of  the  lesser 
sciatic  ligament.  From  these  various  attachments  its  fibres  radiate  in- 
ward to  a  fibrous  niplir  which  oxteutk  from  the  coccyx  to  the  rectum,  and 
are  attached  to  the  lateral  walls  of  the  rectum,  to  the  rajiiu"  between  the 
rectum  and  the  vagina,  to  the  lateral  edges  of  the  vagina,  and  to  the 
lateral  walls  nf  the  bhuMer. 

Those  librcs  wliieh  pass  from  the  sciatic  spine,  and  from  the  Bciatic 
ligament,  to  the  crxu^yx,  form  the  ischio-coccygeal  muscle.  This  muscle 
thus  forms  the  posterior  fasciculus  of  the  levator  ani. 

Immediately  below  the  superior  pelvic  aponeurosis  the  levator  ani  is 
covered  on  its  inferior  or  convex  surface,  at  least  anteriorly,  by  an  ajjoneu- 
;Totic  layer,  the  inferior  aponeurosis  of  the  levator  ani.  Bud  in,  in  a 
recent  work,  cidls  attention  to  a  contmctiou  of  the  fibre?*  of  this  muscle 
Avhich  Hildi'br.mdt  hail  already  mentioned,  and  which  may  Ix'come,  in 
certain  cases,  a  true  cause  of  tedious  labor. 
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The  External  Sphincter  Ani. — This  is  a  muscular  ring  which  eurrounds 
the  lower  extremity  of  the  ftiiue.  Of  uii  elliptiail  shape,  ita  fibres  extend 
from  the  apex  of  the  cocryx  to  the  posterior  part  of  the  rectum  which  it 
completely  surroiin<la  In  front  tlio  fibres  cross  each  other;  those  on  the 
right  p{i8«  to  tho  loft,  those  on  the  left  pass  to  the  right.  They  there 
inclose  the  orifice  of  tho  vagina  and  form  tho 

Comirictor  VatjinfB. — The  fibres  of  thie  muscle  begin  whore  those  of 
the  sphincter  aui  croas;  they  are  attaolied  to  the  inferior  extremity  of  tho 


^<^^iei^v 
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F)a.  98.— Xrsruu  or  tbx  PEBmt>ii  a  Wokaic,— 1.  Root  of  the  clitoris.  2,  Gland  of  the 
cUtoHa.  A,  Bartliolin'a  sUnd.  4,  Bulb  of  tta«  vaicina.  5.  iHi-hiocavi-mmM.  6,  Coiwt.rh-tnr  vaKinir. 
7,  TnuwveTBua  perluel.  8,  MJdiUe  apooeuroslB.  9.  External  hplUutier  ivui.  10,  Levator  nni  (Beau- 
nit  tad  Bouchard), 


vagina  enveloping  the  bulb  of  the  vagina.  When  they  reach  tho  anterior 
jmrt  of  the  vagina,  the  two  fa.scia^  surround  the  orifice  of  tlie  urethni. 
They  then  reiuih  the  elitorin,  to  the  roots  of  whi<;h  they  are  uttiiehed.  and 
»Ieud  with  the  superior  end  of  the  isdiio'Cavonious  inuselea.     The  con- 

rictor  vaginae  and  sphincter  ani  form  a  figure  of  eight. 

The  TruuHversHs  Pcrinei, — A  [lair  of  aymnietrical  muscle.";  they  are 
formed  by  two  small  fleshy  bundles,  which  spring  from  the  internal  sur- 
face of  the  iscJjiatic  tuberosities  below  the  tscliio-cjivernous  mnsrles,  and 
between  the  insertions  of  tho  middle  ninl  .supertieial  perineal  aponeuroses. 
They  then  [uiss  into  the  space  which  separates  the  vulva  from  the  auus. 
Vol.  L— 3 
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There  they  blend  with  the  fibres  of  the  opixisite  transversus,  with  the 
sphincter  aiii.  and  with  tho  constrictor  vjiginit. 

The  hcfiin-cacernoug. — Those  ure  ii  pair  of  symmetricul  muscles  situated 
on  the  inferior  border  and  internui  surface  of  the  is4;hi(.)-pubic  nuni. 
They  originate?  jit  the  ischijitic  tuberosities,  »nrl  the  iachio-pubic  rami, 
envelop  the  rofit  of  the  corpus  c^vernosum  of  the  clitoris,  and  end  at  t)ie 
fibrous  envoloiM3  of  the  corpus  curornosum,  very  close  to  the  superior  at- 
tachment of  the  constrictor  vaginie.' 

The  two  fascia  of  the  constrictor  vagina?  are  encircled  by  the  twofold 
vaginal  division  of  the  middle  perineal  aponeurosis; — the  iflc.hio-cavernous, 
by  the  ischio-pul^ic  division  nf  the  superficial  jwrincal  aponeurosis. 

Finally,  the  superior  part  of  the  glutei  niaximi  muscles  cover,  with 
the  coccygeal  and  nacral  fibres,  the  whole  of  that  part  of  the  perineal 
strait  which  lies  between  tlie  inferior  edge  of  the  greater  and  lesser  sciatic 
ligaments,  and  two  lines  wiiiili  i-uii  from  tlie  aiH-x  of  the  coccyx  to  the 
middle  of  the  ischiatic  tuberosities.  Some  nerves  and  numerous  vessels 
are  distributed  to  the  pelvic  floor. 

The  peritnneum  forms  the  deepest  part  of  the  pelvic  floor.  It  covers 
the  pelvic  jtponeurosis,  from  which  it  is  separated  by  a  layer  of  cellidar 
tissue,  which  comuninicates  freely  with  the  cellular  tissue  of  the  broad 
ligament,  and  which  is  most  abundant  in  two  points: 

1.  Between  the  skin  and  the  su])erticial  perineal  ajjoneurosis,  i.e., 
within  the  pubic  arch.  _^— 

2.  In  what  is  called  the  ischio-rectal  cavity — the  ischio-roctal  fossa.        ^H 
Jschio- rectal  /^/m.w. — Tlies*- are  two  cavities  symmotricully  placed  out-        ' 

side  of  the  ajius  and  of  the  extremity  of  the  rectum.  .  Each  fossa  has  two 
walls,  two  extremities,  a  base  and  an  apex. 

Posterior  Wall. — It  is  formed  by  the  posterior  and  inferior  jmrt  of  the 
aponeurosis  of  the  obturator  interuus.  It  ends  above  at  a  fibrous  band 
calle<I  the  pubo- sciatic. 

Su/)erior-infer)nil  Wtill. — It  is  formed  by  the  levator  ani  and  the 
sphincter  ani. 

The  anterior  extremity  is  formed  by  the  union  of  the  internal  and  ex- 
ternal walls  with  the  ]iosterior  border  of  the  perineal  aponeurost>s. 

The  posterior  extremity  is  formed  by  the  interior  border  of  the  gluteus 
niuximuB. 

The  base  is  turned  towards  the  akin,  and  extends,  on  the  one  hand, 
from  the  inferior  border  of  the  gluteus  niaxtmus  to  the  posterior  edgi*  of 
tlie  jieriueai  aponeuroses;  on  the  other,  from  the  ischia  to  the  anus. 

The  apex  results  from  the  union  of  the  internal  and  auporo-iuternal 
walls. 

The  isrhio-roctal  fossn  is  tilled  with  ailijwse  tissue,  tlie  quantity  of 
whieh  varies  with  the  individual. 
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The  CwTifgeaJ  Gland, 

Tliis  small  gland  was  diacovere<l  by  Luacbko.  It  is  the  size  of  a  pea, 
and  ia  situutid  at  the  )x>int  of  the  cocctx  botweon  the  tendons  of  the 
levator  muscles  ut  their  ooeygeal  insertion  and  at  the  superior  extremity 
of  the  sphincter  ani.     Nervea  jiass  to  it. 

Its  strnctnre  and  functions  are  not  well  known. 

Modifications  produced  in  l/u!  bony  Pelvis  by  ilis  Presence  of  the  aoft  Parts. 

In  the  greater  polris,  the  presence  of  thi<  iliuc  and  psoas  muscles  modifit^s 
the  depth  of  the  iliac  fossa;,  and  transforms  tlio  suporior  strait  into  a  cur- 
vilinear Irjaugle.  The  base  of  this  triangle  is  in  front,  and  its  truncitted 
apex  points  backward. 

The  diameters  of  the  pelvis  suffer  the  following  clianges: — 

Ist.  The  antoro-jxjsterior  diameter  loses  about  .'2  of  an  inch  by  the 
presence  of  the  bladder  ancl  rectum. 

2d.  The  oblique  diameters,  on  account  of  the  presence  of  the  p\Ta- 
miilalis  and  obturator  muscles,  also  lose  about  .2  of  an  inch. 

3i!.  The  transver^^e  diameter  loses  about  .6  of  an  inch,  on  account  of 
the  psoas-iliacus  muscles. 

All  the  diameters  are  therefore  shortened  to  nearly  the  same  degree. 

In  the  cavity,  the  presence  of  the  soft  tissues  diminishes  all  the  diam- 
eters by  about  .2  of  an  inch 

As  Pajot  says,  the  floor  of  the  pelvis  is  extensible,  and  therefore,  during 
confinement,  the  pelvis  forms  a  cjiiial,  of  which  the  opening  is  alwiiya  at 
the  sujMjrior  strait,  but  the  terminal  extremity  of  which  is  formed  by  the 
distended  vnlva.  The  canal  is  therefore  much  longer  and  much  more 
curved  than  the  bony  pelvis.  The  posterior  wall  is  formed  of  two  parts, 
one  lx)ny  and  about  fl.O  inches  long;  —  the  other,  soft  and  extensible, 
which  may  reach  5.8  inches.  The  lateral  walls  are  also  two,  one  bony,  the 
other  formed  by  the  lateral  regions  of  a  greatly  extt»nded  perinftum. 
Finally,  the  anterior  wall  is  formed  almost  entirely  by  tlie  pubic  sym- 
physis, and  the  body  of  tb.c  pulx^s,  and  accessorily  by  the  urethra  and  the 
upper  part  of  the  vagina.  The  central  line,  which  the  folus  must  tra- 
verse is,  then,  nearly  eemi-circidar,  and  the  axis  about  which  it  must 
turn  in  leaving  this  canal  is  represented  by  the  eymphysis.  It  is  .hIso 
this  line  which  the  hand  of  the  obstetrician  must  follow  in  crossing  the 
pelvis  from  below  upward,  and  from  without  inward. 


CIL/VPTER   II. 
THE  INTEUNAL  GENITAL  ORGANS. 

npTTE  penital  iippanitns  of  woman  is  coniiHised  of: — 1st,  ovaries,  which 
-^  jvroilucc  hikI  hold  the  ovules^  lid,  tubes,  which  conduct  these  ovules 
to  the  IriU'i-ior  of  the  iiterua ;  3d,  the  uterus,  or  womb,  the  organ. 
where  the  fortilixi'd  oviile  develoi>es:  4th,  the  vagiiin,  the  copuliitory  or- 
gjm,  whicli  reoeives  the  fertilizing  fluid,  and  tmnsiiiils  outside  the  pro- 
duct of  the  fertilization;  5th,  the  vulva,  or  entrance  of  the  vagina,  which 
serves  at  the  5ame  time  for  copulation,  and  for  the  exit  of  the  fa-tus. 

The  gonitnl  organs  are  divided  into  th<f  internal  and  external.  The 
first  being  by  far  the  most  important,  we  will  begin  by  studying  them. 

The  (h'ARiEs. 

The  ovaries  are  tho  cBsential  nrgims  of  woman's  genital  apparatus. 
Thus  their  annlogy  with  the  testicles  caused  the  ancients  to  name  them 
the  Testes  muliebris. 

Poaition — Direction —  Volume — Sluip^—Attftchments. 

They  are  situated  in  the  posterior  layer  of  the  broad  ligaments,  at  tho 
side  of  tho  uterus,  l«?hind  the  tubes  and  the  nniiul  ligament,  and  in  front 
of  tho  rectum.  They  arc  oixlinarily  Bcimrated  from  tho  rectum  by  loops 
of  inteatine. 

They  are  attached  to  the  uterus  b}'  a  rounil  and  resisting  ligament,  tho 
ligament  of  tho  ovary,  and  to  the  lateral  walls  of  the  |>elvis  by  the  brojid 
ligaments.  Thus,  placed  within  a  fold  of  peritoneum,  they  are,  at  the 
same  time,  fixed  and  movable.  This  mobility  allows  thorn  to  follow  the 
displacement  of  the  neighboring  organs,     (Seo  Fig.   33.) 

Their  position  in  the  posterior  fold  gives  them  movements  of  displace- 
ment from  above  downward,  and  from  below  upward,  from  without  in- 
ward, and  from  within  outward. 

The  displat'craents  duo  to  the  laxity  of  the  broad  ligaments  are  especi- 
ally caused  by  the  fact  that  the  bladder,  in  distending,  [mshes  tho  womb 
and  the  broad  ligaments  backward  and  downward.  The  ovaries  then 
rest  against  tho  sides  of  the  middle  portion  of  the  intestine,  above  tho 
utero-eacral  ligaments. 

These  displacements,  duo  to  incresiso  of  tho  uterus,  cause  the  ovaries  to 
occupy  successively  the  pelvic  cavity,  the  hypogastrium,  the  umbilical 
region,  and  finally  tUo  iliac  regions.  After  delivery  the  ovaries  lie  in  the 
iliac  foBsse. 
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The  jxithological  displacpmentR  are  extremely  varied. 

The  direction  of  the  oviirit's  is  transverse. 

Their  volume  \'arie8  with  age,  and  with  the  state  of  evolution  of  the 
ovules.     They  have,  in  general,  the  following  dimensions: 

Transverse  diameter        .         .         .         .1.2  inchos,  length. 

^'ertical  diameter 7  of  un  inch,  height. 

Antero-posterior  diameter       .         .         .      .(i  iueh,  thickness. 

Their  weight  is,  on  an  average,  from  90  to  120  grains, 

SJuipfi. — They  are  shaped  like  mi  ovoid,  long  in  the  transverse  direc- 
tion, and  slightly  ILittcned  from  before  backwiirdss.  They  have  two  sur- 
faces, two  edges,  and  two  ends. 

The  surfaces  are  smooth,  uniform,  and  whitish,  until  pnberty,  becom- 
ing, however,  more  and  more  irregukir  us  the  cicatrices,  due  to  ovulation, 
increase.  They  then  become  yellowiah-broAvn,  and  liave  a  rough  and 
wrinkled  aspect. 

The  antero-posterior  surface  faces  upward  and  forward,  the  postei-o-m- 
ferior  downward  and  backward. 

The  edges  are  tnmed  transversely  from  within  outward. 

The  superior  itnd  posterior  e<lge  is  convex.  The*  inferior  and  anterior 
is  rectilinear,  and  is  attached  to  a  fold  of  i)eritoiKnim  which  forms  the 
posterior  layer.     This  is  the  hilnni  of  the  ovary. 

Tlie  arteries  enter  and  the  veins  and  lymphatics  leave  the  ovary  by 
this  edge.  At  the  external  extremity  of  this  edge  are  attached  the  ligii- 
ment  of  the  tube,  and  the  lig:imentuni  terow,  or  lumbar  ligament;  to  the 
internal  extremity  is  attache<l  the  ligament  of  the  ovary. 

The  ligaments  of  the  ovury  are  three  in  number: 

1st,  The  ligament  of  the  ovary.  This  is  a  cord  about  .1  inch  long,  and 
.15  of  an  inch  in  diameter.  It  is  composed  of  muscular  fibres  which 
blend,  within,  with  those  of  the  posterior  face  of  the  uterus,  and,  without, 
with  the  internal  extremity  of  the  inferior  edge  of  the  ovary. 

2d,  The  ligament  of  the  tube.  It  is  formed  by  tliat  fringe  of  the  ]iavil- 
ion  of  the  tube,  which  extends  to  the  external  extremity  of  the  adherent 
edge  of  the  ovary.  Tiiis  fringe  contnins  nmsculjir  fibres,  some  of  which, 
at  the  level  of  the  hilum,  blend  with  tho.se  of  the  ligament  of  the  ovary; 
the  greater  part,  however,  pierce  the  thickness  of  the  organ. 

3d,  The  posterior  round  ligament.  This  w.-is  firnt  mentioned  by  Itouget, 
and  is  composed  of  fibres,  which,  above,  spring  from  the  sub-peritonoal 
fjis<na,  and  follow  the  course  of  the  vessels  of  the  ovary,  which  are  in 
great  measure  surrounded  and  covered  by  them.  When  they  rejich  the 
broad  ligaments  they  siiroud  over  the  posterifU'  liuninii,  then  pass  along 
the  posterior  snrface  of  the  body  of  the  uterus,  to  the  pavilion  of  the 
tube,  and  to  the  hilum  of  the  ovary,  to  be  prolonged  partly  within  the 
gland,  and  partly  within  the  ak  of  the  tube. 
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Structure  of  the  Ovary. 

Until  lately,  the  ovary  has  Ween  confiidereil  to  be  composed  of  an  ex- 
ternal Borous  envelope,  of  u  libroua  envelope  jiropor,  a  tunica  ulbuginea, 
and  of  a  epongy  substance  in  which  (he  ovules  were  developed. 

Nearly  at  the  same  time  Sohnin  (ISG'i),  and  Sappey  (1863),  demon- 
strated that  hitherto  authors  Imd  been  deceived,  and  that,  1st,  the  serous 
or  peritoneal  envelope  only  exists  as  an  epithelial  layer;  2d,  that  the 
fibrous  envflope  does  not  exist;  3d,  that  the  spongy  part  contains  neither 
vulos  nor  Graafian  follicles. 

AVhen  the  ovary  is  cut  perpendicularly  to  its  surface,  and  conijiletely 
ihrough,  we  see  tluit  it  is  conijKJSod  of  two  ]«vrts: 

1st,  A  superficial  part,  while,  firm,  and  of  a  homogeneous  appearance. 
I  2d,  A  central  rwldish  part  of  a  sj^ngy  consistency. 

The  superficial  jjortion  is  the  exclusive  seat  of  the  ovary-vesicles;  the 
deep,  or  central,  part  eoiisista  of  buudle.s  of  muscular  and  laminated  fibres. 
The  former  is  the  glandular,  or  ovigenetic  layer;  the  latter  the  vascular, 
or  bulbous  portion- 


Pio.  89— Sktiow  or  OvASY  — 1.  Cortical  reslcles.  i.  LorKcr  vetsiclw.  3.  Veslele« coreretl  with 
grauulor  inoinbritne.  4,  5.  0,  7,  fl,  Fo!IIcIk«  iu  various  tfULRVf.  of  devi.'lopnw'nt.  H,  nr&uulnr  mem- 
brane. 10,  Onili!.  11,  Cuiuuliis  prolii^riMin.  12,  A  follfoli?  thnt  Iiua  not.  l^^N-n  niK-nml,  aiid  wliicli  is 
oovepod  with  a  vancular  iipUworlt.  13,  A  folllcli'.  the  contents  of  which  linvt*  pnrtly  ewfli««il.  li, 
Stroma  of  the  ciirtical  x<ine.  19.  Veswcls  plerolnj;  thf  hlhini  of  the  inland.  16,  Stronm  of  the  hiluin, 
17,  Eztt-rnul  mvmhraueof  a  corpus  hiU'iiiii.    ib,  Arti>r>"  uf  thf  anin*?.    10,  lt«  central  vein  {^Rr<>i».) 


I.   The  Bulb  of  tU  Ovary. 
The  bulbous  portion  forms  the  body  of  the  gland. 


glandular,  or  ovigenetic  part. 


It  eupjtorts  the 
It  is  more  or  loss  of  a  reddish  color,  de- 


l^ending  upon  the  state  of  congestion  of  tJie  bulb,  and  coneiets  of  mur.cu- 
lar  fibruB,  of  fibres  of  oounectivo  tissue,  iind  of  vosscls  and  nerves. 

The  muscular  fibres,  firft  dcKcribod  by  Ronget  in  ISfiS,  proceed  from 
the  ligament  of  the  o\'ary,  from  the  ligjiment  of  tlio  tube,  from  tlin  [los- 
tcrior  round  ligament,  and  from  the  jwaterior  fold  of  the  broail  liga- 
ment. They  pass  from  below  upward,  at  tho  siimo  time  8|iroading  out, 
and  i.TOfising  each  other. 

The  fibres  of  tho  connective  tissue  follow  tho  entire  course  of  the 
vessels.     Mingled  with  them  are  a  great  number  of  fusiform  fibrr^plastic 

The  arteries  spring  from  the  uturo-ovarian  artery.  All  enter  the  bulb 
through  tho  hilum,  and  arc  eminently  floxuoua  and  helical.  They  anas- 
tonioge,  and  form  a  not-work,  the  meshes  of  which  grow  smaller  as  they 
approach  the  surfa<«  of  the  gland. 

The  veins  are  very  numerous  and  very  large.  By  their  anastomosis 
they  form  a  j)lexu8,  from  which  arise  the  ospillarios.  These  become 
truidss,  and  empty  into  the  utero-ovarian  vein. 

Tlie  very  numerous  lymphatics  form  eight  or  ten  trunks,  which  pass 
from  the  hilum  of  the  gland  to  tho  lumbar  glands. 

The  nerves  ]>rocood  from  the  ovarian  plexus. 

Ronget  considered  the  bulb  an  oreiitilc  organ;  but  according  to  Sappoy 
it  can  not  be  a  true  erectile  organ,  having  outy  the  ap])earance8,  without 
tho  real  fornnition. 


11.    The  Ovifjenetic  Lntjer. 
This  is  tho  j>©riplienil  portion,  tho  essential  part  of  the  ovary. 
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0.39  of  an  inch  thick,  and  is  smooth,  oven  in  young  girls  and  young 
women.  When  the  ovary  is  covertKl  with  cicniri<ics  it  becomes  uneven. 
It  is  compnseil  of  an  ej)ithelial  layer,  of  a  llbrous  layer,  of  fusiform  fibro- 
plastic bodies,  of  vessels  and  nerves,  and  finally  of  ovarian  vesicles,  and 
the  follicles  of  De  Ornaf.     (Sec  Figs.  5ri,  59,  <J(J.) 

Ist.  Epithelium. — It  is  formo<l  by  a  single  layer  of  ovoid,  or  rather 
prismatic  cells,  and  covers  the  whole  surface  of  tho  ovary,  except  at  tho 
hilum. 

tJd.  Fibntux  fMi/rr. — This  serves  as  a  frame-work  of  support.  It  is 
composed  of  laminat«td  fibres,  studded  with  numerous  fusiform  fibro- 
]ilastir  Ixjdies  (Roi>in).  It  adheres  to  the  epitheliuui  by  its  external  sur- 
face, and  is  continuous  with  the  laminated  fibres  of  the  bulb;  there 
bi'ing  no  «listinct  lino  of  demarcation.     It  is  of  a  white  color. 

3d-    VcHUfh  and  Xerres. — The  blood-vessels  are  very  numerous,  and 

form,  by  their  anastomoses,  a  thick  net-work.     The  final  arterial  twigs 

pread  over  the  circumferenc*i  of  the  ovarian  vesiclem.     The  veins  are 

'continuous  with  those  of  tho  bulb.     The  nerves  follow  the  course  of  the 

arteries. 


These  are  the  envelojws  of  tho  eggs,  or  ovules,  the  ovisacs  of  Barry. 
Dp  Grauf,  in  16T2,  wjis  tlie  first  to  carefully  describe  them,  hence  the 
uume  vesicles  of  Dc  Grauf  or  Uriuiflttn  follicles. 

The  (iruafian  follicles  are  till  in  the  peri[)hei'al  jwrtion,  and  in  a  child 
of  two  years  there  are  about  4<.M|,<JlMi,  and  still  more  in  the  fcotus.  They 
increase,  at  the  age  of  from  18  to  30  yejirs,  to  about  3.10,000  per  ovary, 
or  iienrly  T0ii,OfK>  for  oiw:'h  woman.  A  woman  therefore  l»as,  when  in  the 
fu'tMl  condition,  ail  the  vesicles  thut  she  \s  to  have  later.  They  are  not 
absolutely  found  only  in  the  periplierul  ]iortion  of  the  ovary,  and  if,  after 
puberty,  some  seem  to  be  found  in  the  bulbous  portion,  this  is  caused  by 
the  development  of  some  of  them,  which  I  lien  extend  beyond  the  ovigenetic 
layer,  and  penetrate  the  bulbous  layer,  becoming  larger  tho  deeper  they 
go.     (Fig.  30.) 

From  tho  moment  of  birth  to  puberty,  the  ovlajics  and  ovules  scarcely 
clinngo.  They  are  spherical,  having  a  diameter  not  exceeding  ^  J^  of  an 
inch.  Their  wuHs  consist  of  connective  tissue,  which  is  thin  yet  resist- 
ing. They  do  not  contain  fluid,  but  are  filled  with  e]itthelial  cells,  and 
with  the  ovnie.     At  the  monaent  of  puberty,  a  number  of  these  vesicles 


Fio.  30. 


Pio.  81. 


Fio.  9i>.— Foluouc  or  Dk  Qbaaf.— 1,  Ovum.  S.  Mistnbroim  granuliwa.  3,  ExVemul  xoeinbnuie 
of  Granilnn  foUlele.  4,  lUt  veneln.  5,  OrarUui  utronta.  6,  Cavity  of  QraAflan  folUclo.  7.  ExtcrtuU 
tfovt-ring  «»r  ovarj-. 

Via.  HI. —OvvLK  (KiiVikrr).— I.  Zona  pe'lliicida  S,  External  conUiur  of  tb«  vttellua.  a,  Oermi- 
nal  vesicle  with  the  germinal  spot  (niaini'flt-'^  •'>'^'  > 

develop,  acquire  the  volume  of  a  millet  see<l,  a  piece  of  shot,  or  even  a 
pea.  One  comes  to  complete  maturity  in  from  three  weeks  to  a  mouth, 
and  bui-sts  and  allows  tho  ovule  to  escape.  This  ])heuomenon  is  rejiro- 
dncod  at  each  menstrual  epoch;  we  will  study  it  in  dctjiil  further  on. 
The  ovisiw,  at  this  epoch  of  complete  development,  is  com|iosed  of: 

1st.  A  wall,  or  enveloping  capsule,  which  has  the  appearances  of  reticu- 
lated tissue,  and  which  becomes  highly  vascular.  According  to  Kobin, 
it  ia  composed  of  laminated  fibres  piled  one  against  the  other,  of  a  trans- 
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parent  amor|>hoiis  material  in  fine  gmmilations,  and  of  volunjinoua  poly- 
hedral cells  with  rounded  angles,  wliitrh  are  fonnd  only  in  the  wall  of  the 
ovisac,  and  in  the  uteri  no  mucosa  dovelojjed  during  pregnancy. 

2d.  A  clear  viscid  liquid. 

3tL  A  layer  of  small  round  coUa  with  nuclei,  which  are  nejct  to  the 
internal  face  of  the  onveloi>ing  capsule.  This  is  the  <(ranular  membmno 
(membrana  granulosa).  These  cells  :ire  denser  and  more  numerous  at 
one  point,  and  form  by  their  union  at  this  ]ioiut  the  discus  or  cumulus 

>ligerous.     At  the  centre  of  this  disc  the  ovule  is  found. 

IV.   Th>  Ovule. 

The  ovule  (Fig.  ol)  wsis  discovc^rt^d  by  de  Baor  in  1827.  It  is  spherical 
in  shape,  and  it  is  composed  of  three  parts: 

Ist.  An  envelope  or  vitelline  membmno.  This  is  tliick,  elastic,  resist- 
ing, transparent,  of  a  homogoneons  aspect,  and  an  amorphous  nature. 

2d.  A  granular  litjuid,  the  vitellus.     This  is  analogous  to  the  yalk, 

3d.  A  transjKirent  vesicle,  the  germinal  vesicle,  the  vesicle  of  Purkinje, 
who  discovered  it  in  birds.  It  M'as  only  discovered  in  18;i4,  in  mam- 
malians by  Coste.  It  is  s])horical,  extremely  tenuous  and  transparent. 
It  is  formed  by  art  amorphous  membraiie  wliieli  encloses  a  liquid  limpid 
as  crystal.     It  is  ab<.>ut  ^  i-jg  of  an  inch  in  diameter. 

In  this  vesicle,  .Wagner  observed  a  jieculiar  corpuscle  which  ho  called 
the  germinal  s{>ot. 

\.  Evtbrtjofjenei ic  Vesicle. 

In  certain  species  of  animals  Ilalbiani  has  obsei'ved  and  described  in 
the  ovule  a  particular  body,  or  special  vesicle,  which  he  called  the  embn'o- 
genetje  vesicle.  This  is  destined  to  form  tlie  plastic  matter  which  aide 
the  development  of  the  new  being.     (Tarnidr.) 

TiiK  Utkiils. 

The  utertiB  or  womb,  is  the  oi'^an  in  which  the  fertilized  ovule  is  de- 
veloiH'tl,  and  which  ex]K'l8  the  fwtus  wlu'U  the  term  of  jiregnancy  arrives. 
The  uterus  is  a  single  median  and  symmetrical  viscus. 

Form,  Position,  and  tSize  of  the  Utents. 

f\>rm. — It  is  shaped,  froni  before  backwards,  like  a  flattened  cone  with 
base  upward.  Immediately  below  its  centre  is  a  circular  depression  that 
divides  the  organ  into  two  parts:  the  superior  jiart  U  the  larger — the 
body;  the  inferior  part  is  narrower — the  cervix.  The  dvpression  which 
8ei)ar.ites  them  is  the  isthmus  of  the  uterus. 

Ptmtion. — The  uterus  (Fig.  ;Vi)  is  placed  in  the  cavity  of  the  pelvis, 
between  the  rectum  behind,  the  vagina  below,  to  which  it  is  lirmly  united, 
the  bla<lder  in  front,  and  laterally,  the  broad  ligaments  which  hold  it. 
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In  the  foetus  its  fuinlus  is  at  the  level  of  the  fifth  lumbar  vortvbm,  thf 
it  soonis  to  bo  foreoil  down  into  tho  true  pelvis  from  birth;   but  in  the^ 
adult,  tho  fun<lus  of  tho  utt-rus  is  on  a  level  with  the  superior  strait,  and, 
in  a  majority  of  canes,  it  is  Been  to  be  on  tho  lorel,  or  even  below  this 
strait. 

Site. — The  size  of  the  uterus  is  extremely  variable,  depending  not  onl 
on  age,  but  on  the  time  when  it  is  examined. 

Before  puberty  the  cervix  is  almost  us  large  as  the  body,  but  from 
period  on  the  body  actjuirt'S  a  prei)onderance  which  it  never  Iobcs,  eve 
in  old  women.     liiiter,  tlierv  arc  nioditications  in  tho  size  of  the  uteru 
8ome  temporary,  others  permanent. 


(;   §  . 


L>» 


r         0    *^ 


Fio.  ns.— Pomrio!!  or  the  UTSiirs -a.  Bladder.    6.  Fundus  uteri. 
c.  Rectum,  /.Aorta.    g<  Aacending  n^nacava.    A/i,  RuundliKaiikenta. 


ce.  Tub««.    dd,  Owie 


Thus,  menstruation  increiisea  very  perceptibly  and  momentarily  tho 
size  of  tlie  uterus,  whorciis  the  sexual  relation  aud  repeated  pregnancy 
cause  a  permanent  modification. 

Ilichet  gives  tht^  following  dimensions: 

Virffina       -  ^  *-^^*-'*'*^'  dianu'ter  of  the  cavity    . 
*  (  Transveriie  diunu'ter  (intro-uterine) 

Nullipara.  \  .^^'^icul  <liameter  of  the  c^xity     . 
'  (  Iransvcrsc  diameter  (lutra-uterine) 

Midtinara?  -  ^'<?rtieal  diameter  of  the  cavity    . 
I         (  Transvertse  diunioter  (intru-uterine) 

The  following  are  the  ilimensioiiB  given  by  Sappey: 

i  Length  of  the  uterus  .         . 

Virgins       ^  Widtli 1.4 

(  Thickness 85 


i.r 

inches. 

.a 

*2.0 

1.0 

1.2 

e,;] 

inches. 
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!  Length 
Width 
Thickness 


Mnltipanc 


(  Lenjjth 
I  Width 


(  Thick 


noBs 


2.4  inches, 

1.5  " 
.89    " 

2.6  *• 
1.(5  « 
1.01     " 


These  mensureraonts  agree,  as  we  will  shortly  see. 

In  nullipane  the  hody  \s  u.  little  moro  tluin  half  of  tho  tobil  length. 

In  women  wlio  have  had  one  or  more  children  the  hody  lengthens  from 
.31  to  .39  of  an  inclu 

Tho  average  weight  of  tho  uterus  is  about  G30  grauis.  For  a  short 
time  it  varies  in  weight  from  'Z2  to  24  ounces. 

Direcimi. — According  to  ancient  authors,  the  uterus  follows  the  direc- 
tion of  tho  inferior  strait,  and  the  cervix  is  then  directly  under  the  body 
of  the  organ,  its  mobility  allowing  it  to  move  as  a  whole  forward,  back- 
irard,  and  laterally.  The  names  Ante-,  Retro-  and  Latero-version  have 
been  given  to  these  excoKes  in  movements,  which  are  considered  patho- 
logical. 

The  cervix  and  fundus  do  not  Imve  an  equal  mobility.  The  cerrix, 
being  better  placed  than  tho  IxKly,  cjin  move  forward,  backward  and  even 
sideways.  Of  these  movements,  anteflexion  appears  so  common  that 
it  might  bo  considered  a  normal  condition.  Richot  differs  from  this, 
showing  that  anteflcxions  are  always  accompanied  by  a  morbid  state  of 
the  organ.     lie  gives  us  the  following; 

let.  In  the  fwtua  and  child,  the  uterus  can  have  no  exact  and  deter- 
mined position.  Situated  in  the  abdomen,  not  in  tho  pelvis,  it  is  affected 
by  any  pressure  without  the  least  resistance,  particularly  that  of  the  in- 
testines, which  are  strong  enough  to  move  and  hold  it  forward. 

2d.  In  adults  and  nullipara"  the  uterus  is  slightly  curved  forward,  and 
its  axis  seems  to  follow  the  direction  of  the  pelvic  canal. 

3d.  Pisplacoments  are  frequent,  ])rincipally  anteflexion  and  antoversiou, 

lich  result  from  tho  pressure  of  the  intestines. 

4th.  When  tho  deviation  of  the  uterus,  version  or  flexion,  is  complete, 
it  is  accompanied  by  changes  in  the  uterine  tissue. 

According  to  Sappey,  tlic  direction  of  the  axis  of  the  uterus  is  governed 
by  the  condition  of  the  bladder.  If  tho  bladder  is  partly  tilled,  its  direc- 
tion is  from  above  downward  and  from  Itefore  Iwickward,  and  is  parallel 
to  the  axis  of  tho  Biijtcrior  strait.  If  the  bladder  is  emjity,  it  bends  I'or- 
ward,  the  uterus  forming  a  right  auE^lo  with  the  vagina.  If  tlie  bladder 
is  full,  the  fundus  of  the  uterus  is  pushed  backward  toward  tho  rectum, 
its  axis  inclining  from  above  downward  and  from  behind  forward,  ap- 
proaching that  of  the  vagina. 

While  Sappey  agrees  with  Ricliot  on  the  little  influence  duo  to  the 
preeence  of  tho  rectunj,  it  is  easily  seen  tluit  it  is  far  different  with  tho 


b 


Surfacfis  and  Borders  of  ihe  Uterus^. 
The  uterus  has  two  Hurfucos.  two  lateral  borders,  a  Bupcrior  or  fundal 
bord«r,  an  inferior  or  vaginal  bonier,  and  two  unglos. 
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Ifit.  Anterior  Surface. — This  is  trinnj^ilar,  eliglitly  convex,  and  touches 
the  \owoe  ond  and  posterior  siirfiico  of  the  bhiddcr. 

2d.  J'onierior  Surface.  —  Is  rnitrkedly  convex,  and  presents  on  tho 
median  line  u  sort  of  crest,  whicli  pusses  over  the  superior  eilge  to  the  in- 
Bertiou  of  the  vagina. 

3d.   Lateral  liordiTS. — Tlio  broad  ligiiments  are  inserted  on  these  edges. 

4th.  Stipcrinr  Border. — Jsmooth,  rouinled,  thick,  it  is  included  between 
the  insertions  of  the  tubes. 

5th.  The  Inferior  Portion  is  foimed  by  the  vaginal  portion  of  tlie 
cervix. 

The  angles  formed  by  the  union  of  the  superior  edge  with  tha  lateral 
edges,  are  remarkable  in  that  it  is  at  this  point  that  the  tubes  are  at- 
tached. The  round  ligaments  are  in  front  of,  and  tho  ligament  of  the 
ovary  \s  bcliiniJ,  these  Fallopian  tubes.     (Fig.  33.) 

I.  Bftdy  of  the  Uterus, 

The  body  is  the  part  placed  above  the  circular  notch  that  separates  the 
inferior  part  of  tho  organ  from  tho  middle  pirt.  Tliis  notch  is  very 
prominent  in  tho  fietua  and  nullipara?,  largely  disappearing,  exteriorly  at 
least,  in  multipane. 


Fins  *4.  !B.— Utrrd*  or  Ni-luparjk  («>  A>n  Mrt.Tirui«  i'<i.    (Pufcoi'jiand  Pajol.) 

KlO.   SB  TO  39.-  InFrERZNCEB   W  Tint  OraVIX   ASD    ITS  URiriCB   I.V   MULTIPAKJC    AND  KULLnHJlM. 

—a  Bad  c,  Ccrrtx  of  the  niilUparfli.    h  and  e'.  Cervix  Ln  the  multlpanp. 


II.  Xvi-k  or  Cervix  nf  the  Uterus. 

Tho  neck  must  be  described  sepumtely  in  nullipanc  imd  multiparre. 

In  nuUiptine  it  is  slightly  flattened  from  before  backwurtl,  is  almost 
cylindrical,  and  bulges  a  little  at  its  centre;  ita  length  is  from  1.1  inch 
to  1.17  inches,  its  width  from  .0  to  .9  of  an  inch  at  its  centre,  and  about 
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.7  of  an  inch  at  its  snperior  and  inferior  parts.  Its  thickness  is  almost 
equal  to  its  width.  The  va^na,  inserting  at  the  union  of  the  inferior 
with  the  middle  jiart  of  the  neck,  divides  it  iato  two  parts: 

Ist  Supra-vaginnl  Portion, — This  is  about  .7  of  an  inch  in  lengthy  its 
anterior  portion  reaching  the  bladder.  The  peritoneum,  after  extending 
over  the  superior  half  of  this  anterior  part  of  the  neck,  juissos  on  to  the 
bladder,  forming  the  veeico-uterine  cul-de-sac.  Its  inferior  portion  is 
closely  united  to  the  bladder,  and  it  reaches  the  rectum  at  its  superior 
part.  The  peritoneum  holds  it  throughout  its  length,  and  passes  from  it 
to  the  rectum,  forming  the  recto-uterine  cul-de-sac. 

Its  edges  reach  the  inferior  part  of  the  broad  ligaments. 

2d.  lnjra-vn(jinal  Partion,  ox  tinav. — At  the  base  of  the  vagina  it  pro- 
jects about  .29  of  an  inch,  a  little  further  behind  than  in  front,  and  this 
is  due  to  the  greater  lieight  of  tho  in^Jertion  of  the  vagina  .behind.  This 
projection,  shaped  like  a  cone,  has  a  transverse  slit,  of  from  .23  to  .31  of 
an  inch,  at  its  upex,  which  divides  it  into  two  lips,  one  in  front  the  other 
behiod.  The  anterior  lip  of  the  os  tinea?  is  a  little  thicker  than  the  poste- 
rior. This  slit  is  the  orifice  of  the  os  tinea;  (carp's  mouth),  and  external 
orifloe  of  the  cervix. 

In  the  nuiUipara  the  supra- vaginal  portion  is  little  changed.  The 
infra- vaginal  portion,  on  the  contnuy,  is  essentially  different  from  that 
■of  a  uullipani.  Iiitstead  of  a  conical  ehape,  it  is  larger,  in  the  form  of  a 
cylinder.  The  lips  are  uneven,  wriukled  and  furrowed  by  dei>ressions 
which  correspond  to  the  lacerations  citused  by  tho  passage  of  the  foetal 
head  at  delivery.  They  are  princi]ittlly  seen  on  the  left,  in  consequence 
of  the  great  frequency  of  tho  left  occipito-anterior  positions.  The  orifice 
is  distorted,  enlarged  and  open. 

The  08  tinea?  may.  in  some  womi'ii,  be  so  shrivelled,  that  one  can 
scarcely  find  it  jier  vuginam,  and  tlieti  it  feels  hard  and  irregular,  with  a 
little  oi>ening  tliat  tells  where  the  cervix  is.  These  deformities  are  in 
])roportinn  to  the  number  of  pregnancies.  Tarnier  is  said  to  have  seen 
three  women  in  whom  the  cervix  kept  the  nulUparous  ehajx;.  The 
women  had  had  but  one  child.  These  cases  therefore  are  entirely  ex- 
ceptiouaL 

II.  Internal  Surface  of  the  Ulerus. 

The  cavity  of  the  uterus  is  shaped  like  a  canal,  flattened  from  before 
backwardB,  larger  in  tin?  body  than  in  the  cervix,  wJiieh  is  narrow,  with 
a  kind  of  contraction  at  the  isthmus. 

lu  nullipane  this  cavity  is  ti.  1  inches  according  to  Rtchet,  a.03  accord- 
ing to  &ppey.  In  parous  women  2.3  inches  according  to  Richet,  2.2 
inchea  according  to  Sappey.     This  last  author  divides  thorn  thus: 

Nullipara?. — Cavity  of  the  boily  1.05  iiiclies;  cavity  of  the  cervix  1.IJ5 
inches;   intermediate  canal .  19  inehess.     Mukiparae.— Cavity  of  the  body 
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1.05  inches;  cavity  of  thecon-ix  .60  incites:  iiiterraediate  canal  .19  inches. 
The  cavity  of  the  body  is  triangular,  having  two  snrfacos,  two  borders 
and  three  angles.  Tlie  surfaces  aro  planes  placed  one  on  the  other.  The 
borders,  in  nullipane,  are  convex,  tin;  sui>crior  reaching  the  others  by  the 
tubes.  The  lator.il  run  from  the  mouth  of  the  tube  to  the  internal  ori- 
fice.    (See  Fig.  34  and  following.) 

The  angles  are:  two  su|K!rior,  forming  u  funnel-shaped  canal  at  the 
top  of  which  the  tube  o^wns;  an  inferior,  which  extends  to  the  isthmus, 
or  intermediate  part  of  the  uterine  cavity. 

In  multipur*  the  cavity  of  the  body  remains  triangular,  but  the  l)ortler8 
become  rectilinear. 

The  walls  arc  a  little  thicker  at  the  fundus,  where  they  are  .39  of  an 
inch;  at  the  mouth  of  the  tube  they  are  but  .31  inches.  On  the  surfaces 
and  lateral  borders,  on  the  contrary,  the  thickness  is  .4<j  inches. 

The  cavity  of  tho  cervix  is  shaixnl  like  a  canal,  distemled  in  the  middle, 
and  flattened  in  front  and  behind,  having  two  walls,  two  borders  and  two 
orifices. 

The  walls  have  a  longitudinal  projection,  whence,  running  to  the  right 
and  to  the  left,  are  secondary  projei'tinns,  ascending  and  oblique.  This 
is  the  arltor  vitse.  These  two  anterior  and  ]>06terior  ])rojuotions  are  not 
similar.  Their  juncture  is  much  more  pronounced  at  the  upper  portion. 
The  edge  of  the  cavity  describes  a  curve  the  concavity  of  whicli  is  not 
directly  inward,  but  inward  and  slightly  downward.  (See  Fig.  34  and 
following.) 

The  internal  orifice  is  from  .  1 9  to  .23  inchee  in  length.  It  forms  a  sort 
of  strait  by  which  the  cavities  of  the  body  and  neck  inten'onimunicate. 
The  markings  of  the  arbor  vitae  are  prolonged  to  its  superior  portion. 
After  the  menopause  the  iutcrnal  os  gradually  contracts  and  can  even  dis- 
appear entirely. 

Rchtions  of  the  Uterus. 

The  uterus  is  situated  in  the  me<liau  line,  between  the  rectum  and  the 
bladder,  but  slightly  inclined  to  the  right,  its  position  corresponding  to 
the  curve  of  the  pelvic  canal.  (Fig.  40),  Its  base  is  turned  upward  and 
forward  when  the  woman  is  standing,  the  bladder  very  slightly  dis- 
tended, and  when  the  intestines  arc  not  too  greatly  depressed.  When, 
on  tlie  contrary,  the  bladder  is  diatcnded,  or  the  woman  is  lying  down, 
the  body  of  the  uterus  is  pushed  backward,  and  rests  on  the  rectum.  In 
these  difTercnt  jwsitions  the  cervix  varies  but  little,  and  is  placed  behind 
and  below,  in  such  a  way  that  the  os  tinea?  rests  on  the  posterior  wall  of 
the  vagina,  the  anterior  lip  forward,  the  posterior  lip  backward. 

The  fundus  never  passes  below  the  superior  ntniit,  often  scarcely  reach- 
ing that. 

The  anterior  surface  is  in  contact,  snjwriorly,  with  the  peritoneum 


Fio.  40.— Skction  or  thk  Pexvib.  RisuiTioKB  or  thk  UTEnus.  (E.  Q.  Ltii*ndrf\—A.  BUddCr. 
fl.  Rectum,  liiftteiuiivl  by  ft-ral  rmati-r.  C.  Btvly  of  lli«  ultnis.  /),  Ojieiilnit  of  the  TOKiciA.  E, 
Pubic  sj'mphyxiM.  ^^,  Anus.  r;.  KticTurn.  H,  Rifilit  labiuin  iiiiiiuK.  /,  ClitoriH,  iWftloD  of  rcwt  of 
corpus  cavemowun.  Jy  Right  labium  mnjiis.  A'.  Mentus  of  the  uwtbinv.  /-.  PyramidmUs  luuscle. 
M  Rectus  abdominalis.  .\,  Periton»-uni.  <4.  t-'t^ro  v«<liail  ciil-<le-«ac.  i*.  Recto-uttrinf  i'«l-<lf-Mie. 
/?,  LfV-aloran).  S',  ExternnI  Ki»h!rn'tfr  aiii.  T,  Interiml  spliinrter.  t7,  Anterior  lip  of  tlif  nts^k  of 
the  uteiMJS.  V.  Prwtorior  lip.  -Y,  Cix-cyic.  1'.  Vrumis  plexus  of  Saiitoriiii.  Z.  Vciioii*  plexus  v»- 
fnuB>-  o.  Muscular  coat  of  tlu.*  hlndiler  ami  urc-tUra.  b,  Muju'uliir  iNiat  of  tlie  ntctum.  c,  Fifth 
luiiibar  vertt^bra.    p.  Spinal  canal. 


tluit  of  the  pt'ritonenin  on  this  antiTior  surftice,  i.s  clost'lv  connerted  with 
the  posterior  surface  of  the  Uaddcr.  This  spaeo  is  iihont  l.t  incheg  long, 
and  throughout  its  length,  the  union  of  the  blutlder  with  the  euperior 
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wail  of  the  vagina,  and  the  corresponding  part  of  the  body  and  neck  of 
the  uterus,  is  made  by  ceUular  tissue,  easily  broken  or  torn  oil  with  the 
finger. 

The  posterior  surface  of  the  uterus  is  connected  with  the  peritonoam, 
which  covers  its  two  superior  thirds,  below  with  the  vaginal  walk,  which 
lire  a  little  higher  than  in  front,  iiiiil  with  tlie  rectum.  The  nt^TJno  cul- 
le-8tic  is  there  formed  by  the  peritoneum.  The  edges  are  connected  with 
the  broad  ligaments. 
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Fio.  41.-MrBm.AJi  xkh  Etun-nLB  Ooatb  or  Tint  lyj-BHNAL  Okjotal  Ohoass.  (Kmiget^  —Tltti 
vniiLMiUr  oiiat  is  ahowri  on  one  •iilp;  thi-  inusciilnron  tlie  other.  1,  Tiibis.  i,  Pavilion  of  the 
liihp  3,  Ovary.  4,  Ovarian  lurmry.  .V  Ut<'rfni>  «rtfrit-«  nriil  vniiiR.  «.  I'li-rinf  plexiifc.  7.  riexiia 
or  fVOBgy  body  ot  Ihe  iiterun.  8.  Tajdnal  pU^nw.  9,  VaRiruil  vein.*.  10.  Tiilie.  11,  Oviut-  J2, 
Siiprrlor  or  lnmt>ar  round  Kinunenl  which  covi-rs  thf>  ovarion  vfwspls.  13,  Ilu  rMweU  enteriiiK  tlie 
friuRf  nf  the  ovary.  1-4.  Its  vw»i«ln  prolonKe<l  to  the  tuVtc.  15,  Fre<*  Rhrt*  of  the  ovarian  llj{aint>ot. 
Ifi,  Surwrflclai  miiaciilar  fibres  of  the  iitf.riiR.  J7.  R»H?to-uteriin.'  fa«cla.  IH.  The  faacta  reachini;  the 
Muruni.  ID,  The  faitcia  at  the  pubes.  20,  Round  pubic  IlKnmenKtht!  posterior  surface  of  the  orfcaim 
iatbown.) 

Simdure  of  the  Utervs. 

The  uterup  consists  of  three  coats;  an  external,  serous  or  peritoneal,  a 
middle  or  muscular  tissue,  an  internal  or  mucous. 

Ist.  External  itr  Perifntmil  Coni. — In  studying  the  rolatioiis  of  the 
utcrui?.  we  «iw  the  position  of  tlu- ]ieritoneiim  on  the  unterJor  and  poB- 
terinr  surfaces.  The  peritoneum  adlieres  much  more  strongly  to  the  fun- 
VoL.  L-4 
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du8  than  to  the  corvix,  and  lateral  borders;  it  is  folded  forxrard  and  back- 
ward to  form  the  vesico-nterino  cul-df-ssic  in  front,  and  the  recto-uterine 
behind,  and  the  two  luyiTK  are  {tliiced  Ijuck  to  buek,  08  soon  as  tliey  leave 
the  border  of  the  utera«  to  form  the  broad  ligaments  which  will  be  de- 
scribed jat«'r.     (Fig.  33.) 

'2d.  Mtijirular  ('(tat, — This  is  formed  of  a  muscular  tissue  80  thick  and 
com])act  that,  when  empty,  it  appears  more  like  a  fibrous  tissue  tliau  a 
ninscnlur  one.  It  is  only  when  jireg^nancy  has  excessively  enlurj^ed  all  ite 
fibres  that  their  pt»sitiou  and  arrangement  can  be  observe<l.  Their  mus- 
cular nature  can  then  be  proved.     (See  Article  on  Pregnancy.) 

3rd.  Intermil  Cuat. — Although,  in  olden  times,  the  existence  of  this 
coat  was  a  subject  of  dispute,  the  researches  of  Coste  and  Hobin  have  es- 
tablished it  beyond  a  doubt.  It  is  a  mucosa,  having  a  different  character 
in  the  body  and  in  the  cervix, 

a.  Murom  of  ihe  /Mi/. — Thia  is  whitish  and  rosy;  according  to  Coste 
and  Kobiu  it  is  fron»  .23  to  ,31  inches  thick,  according  to  Sajijwy  only 
from  .03'J  to  .07S  inches.  As  it  approaehefi  the  superior  angles  its  thick- 
ness lessens;  at  the  opening  of  the  tubes  it  is  scarcely  .018  inches.  It 
also  lessens  near  the  internal  os,  but  not  bo  niiicb.  It  has  no  pipill.Tp, 
and  the  only  thing  noticeable  is  a  multitude  of  orifices  which  are  the 
openings  of  as  many  small  glands.  It  is  closely  connected  with  the  mustru- 
lar  coat.  It  consists  of  a  layer  of  cyhndriml  epithelium,  with  vibratile 
cilia,  which  move  from  without  inward;  this  layer  is  shallow.  The  deep 
layer,  a  true  mucosiii,  is  underneath,  and  consists  (Robin)  of  a  connective 
tissue  in  the  cTtibryonie  condition,  that  is,  of  an  embryo-plastic  nncleus, 
and  fusiform  bodies,  of  some  fibrous  laminated  tissueSj  of  special  cells 
identical  with  those  of  the  ovisac,  of  an  amorphous  material,  of  glands, 
of  vessels  and  of  nerves.  The  glands  are  in  rectilinear  or  slightlv  flexu- 
ou8  tubes  of  a  cylindrical  shajKi.  They  are  generally  sim[»le.  According 
to  the  recent  researches  of  de  Sinety  their  secretion  does  not  havy  a  true 
mucous  character. 

b.  Mucom  nf  the  Cervix. — It  is  whiter,  firmer,  and  not  so  thick. 

The  epithelial  layer  in  the  two  superior  tliirds,  consists  of  a  cylindrical 
and  viltratile  epithelium  pavement  nej»r  the  external  orifice.  The  rest 
of  the  cervix  is  covered  by  an  epithelium  formed  of  calciform  cells;  these 
produce  the  mucus. 

The  deep  laj'or  consists  of  a  fibrous  connective  tissue,  in  which  a  very 
few  round  ceils  can  be  found. 

The  mucosa  of  thu  cervix  bus  vers'  small  papillae,  which  arc  only  on 
the  inferior  lialf,  and  are  eoniplutely  covered  by  the  epithelium. 

The  glands  are  in  a  cluster.  They  extend  to  the  muscular  layer,  are 
covered  by  calciform  cells,  and  end  in  a  single  tube,  which  opens  at  the 
bottom  of  the  grooves,  which  sepamte  the  markings  of  the  arbor  vitae. 

Thoy  often  disappe-ar,  enlarging  according  to  the  accumulation  of  mu- 
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cus,  and  forming  littlo  cysts,  Avliich  are  called  the  ghiiclulie  nabothi. 
Naboth  considered  them  as  ovules,  whii'h  had  fallen  from  the  body  into 
the  cavity  of  the  cervix. 

At  the  periphery  of  the  os  tines  the  mucosa  ia  smooth  and  red;  it  is 
prolonged,  and  blends  with  that  of  the  vagina. 

h        Vessels  and  Nervks  of  tiih  Uterus  (Fiqs.  41  and  42). 
I  I.  Arteries. 

The  ntema  is  supplied  by  six  arferiea: 
Tlie  uterine  arteries,  branches  of  the  hyiwgastric; 
The  utero-ovarian  arteries,  which  como  directly  from  the  aorta; 
The  two  arteries  which  are  in  the  round  ligament,  and  which  arise  from 
the  epigHstric  arteries, 
■        Three  of  those  arteries  enter  at  the  right  border,  three  at  the  left. 
The  arteries  on  each  side  intercommunicate  to  a  large  extent.     Whether 
superficial  or  deep  they  are  all  iicxuous,  and  are  so,  not  only  during  the 
state  of  vacuity,  but  also  dtiriug  pregnancy. 

II.    Veiwf. 

They  are  very  much  expandetl,  and  follow  the  course  of  the  arteries, 
adhermg  by  a  thick  cellular  tissue  to  the  muscular  layer  of  the  organ. 
Daring  pregnancy  they  reach  an  enormous  size,  and  are  called  sinuses. 

Some  follow  the  utero-ovarian  arteries,  and  form  the  veins  of  the  same 
name;  their  right  terminal  branches  empty  into  the  inferior  vona  cava, 
their  left  into  the  left  renal  vein. 

Others,  the  ukerino  veins,  belong,  like  the  arteries,  to  the  inferior  part 
of  the  body  of  the  uterus,  and  to  the  cervix;  their  terminal  branches 
empty  into  the  hypogastric  plexus. 

Finally,  those  which  are  deep  in  the  round  ligament,  empty  into  the 
^aigastric  veins,  or  the  external  iliiw  veijis, 

III.   Lijmphntics. 

The  study  of  these  vessels  was  undertaken  in  1873  by  Leopold,  who 
divides  them  into  three  layers. 

Ist.    A  8ub-8C'i'ous  layer; 

2d.  A  layer  belonging  to  the  muscular  coat; 

3d.   A  mucous  layer. 

Directly  l>elow  the  st^roue,  the  sub-serous  lymphatics  form  a  thick  net- 
work, com[X)8ed  of  short  and  ampulliforni  vessels  which  make  a  kind  of 
plexus  that  surrounds  the  uterus.  At  the  insertion  of  the  tubes  this  net- 
work passes  above  these  organs,  binding  them  to  their  abdominal  end, 
and  to  the  uterine  insertion  of  the  broad  ligaments. 

In  jilaces.  these  lymphatics  abruptly  turn  into  the  muscular  tissue  to 
unite  with  the  lymphatics  of  this  tissue. 


Fin.  4'i.— Vkbsbus  jind  Verves  of  thb  Utkri-s.  Cervkal  Ganouon,  Ractiai.  NER\'ia.  Nervxs 
or  TUB  Womb,  Rioirr  SiDK.—CFrHirAcTi/in liwr),^/.  Riglit  tulle.  //.  Riirlit  ovary.  ///,  Rl)cht  round 
Unment.  /r,  Aiuu)t.onii««is of  thiMwariaii ami  iiti^rint' veins.  V.  OvnriAn  v«<iii  PA  WtiiiitH]>lfXUB 
OTtbebBiteof  thei»vnry.  17/,  r>>Nterior  liiyor  of  the  IniiiK  li^umt-iit,  VH[,  PerituiK-iini,  drtscbed 
and  turned  hoclc.  1 .  Jlt-inorrbolrtHl  nprvu .  a.Nprves  aHHinc  from  llu'  fmirth  hihtbI  fnr.'iiii«'ii  niid  grtiag 
toorvk-nl  panjjlion.  3,  Ni-rvp  tt«iiv|n^-tln^hlr<lsiuTaI  neiro.  ami  passing alx>vt' the  eerricnl  trarifclioti, 
to  KO  (liitctly  li->th»«lihutilfr  mill  vri|<iim.  i.  Nerve  K">l"lf  from  tlin  si-i-nml  saixal  nerve  to  the  tf  rvi- 
cal  jjnnKli""  <not  cimntaiil  v.  !V.  itiorH  iiii|)<>rtatit.  nerve  from  the  (hiiii  Kju-ral  nerve  jfoin^  '<•  the  cer- 
vical i^anglioa,  0,  StiiolliHTve  coiiitiiK  ii"*Hii  the  ct-r%'ie<ii  K<'^iij;|jr)n  luiil  rmiilfyiiiK  with  the  hemor- 
rhoid plexuM.  7,  Nerves  dislrlhiited  hrtween  the  vncina  and  rtt-tuni.  8,  Sniiill  >runKlfon  jdnoed 
nfjovethecorvicttlKaiiKlicn,  whorjc  tllainet]r«iirrK>Hildlre<-tlytorlie  liiuiltJer.  %  NVrvi->  of  rhev«>,'»na. 
10,  the  more  external  briinch  of  (he  liyii<)(fiUilrk'  (itexiiK  wi'iinectiiifr  with  the  ivrvloal  K«iiKll<'ti.  11, 
Arterii.'saiid  veiHscpwslint  tliycentre  or  tin*  ivi-vlca]  jmnKlion.  V'.  Cen-iciilKn"»;lioii.  13.  Ui-niii-he» 
pnwlnir  bet.we«'n  the  vaeiim  aikI  the  bladder.  14.  Nerves  jcoing  from  the  flrst  tawnxl  RanKlion  of  the 
t<'miliittl  i-amiflcnl  ton  to  thn  urethra.  15,  17,  AnnKtnmodc  branches  eoini?  to  the  eervk-al  pniitHoil. 
19,  Nerve  eiiteriiiK  ilenp  into  the  cervix.  IR.  10,  Auostninotic  braiicheti  bet  ween  Ihecenrlcjil  K'^i^J^hoa 
(81)  ami  lht«  moMt  e.\ternftl  rninKli'ntlon  of  the  hypofrutric  iilejcun.  an.  Cervical  RnnKlioii.  28, 
BrniiL-he-*  of  th«  vesical  pnnKlion,  partjy  etiterlrif»  (jeep  into  uU'rini'  tlfwue,  juirtly  iinitinj^  with  the 
inos(  liitonml  brniich  of^the  hvpoifa.siric.  SiS,  04,  Nerves  prot-eedinj;  from  t he  hyponnsiric  plexus 
to  the  iiretlira.  25.  28,  37. 2S.  ThenKwt  Huptrtlcinl  ruiniflcatlonHof  the  nerve*  which  jco  to  the  womb 
from  the  hvpo(rnT.tric  plexus  nmleerviral  i:iiiiirUi)ii.  a*.  Anontomolic  hrniich  t*et«een  the  iiterin* 
and  cerrlcol  nerves  30.  Ktiterini»  of  the  nviirmn  nerv*-))  tbroiiRh  the  tMMlerior  bortler.  31,  32,  aiihsu  ' 
tomoeee  of  I  lie  uterine  and  nvuriai)  nerves,  oflea  indicated  by  a  ki rut  of  gonjrlion,  branches  which 
iniinparatlni;(.1ll  iro  on>»  to  the  round  liifnnienr,  the  other  (86)  to  the  fundus  of  the  womb.  33,  Nervea^ 
goiDK  to  the  tube  (a  little  tiK> clearly  iliowu). 
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These  last  lymphatics  of  the  mnscular  tissae  conaiBt  of  three  kiiuls  of 

Ist.  A  system  of  lymphatic  tubes  which  lead  directly  to  the  sub-serous 
lymphatics  and  are  situated  between  the  large  muscular  faBcia. 

2d.  Of  fine  lymphatic  lacuna^  placed  between  the  muscular  fibrils, 
which  all  open  into  lai'gcr  <luct8, 

3d.  These  represent  large  anastomosoe,  which  form  a  net-work  placed 
between  the  layers  of  thu  muscular  tisJsue,  aud  spi-ejul  into  the  broad  liga- 
ments. 

Tlie  lymphatics  of  the  mucosa  are  not  true  vessels;  they  are  formed  of 
an  enormous  system  of  vacuoles,  and  lymphatic  cavities,  communicating 
■with  each  other;  in  other  words  the  mucous  memlmuie  is  an  e'liormoud 
lymph  gland.  These  lymphatic  vacuoles  coramunicHte  with  the  lym- 
phatics of  the  muscular  tissue  by  means  of  a  number  of  trunks  which, 
coming  from  the  muscular  coat,  ojien  into  the  t>ottoni  of  the  iyni]>luitit! 
vacuoles  of  the  mucossu  Lucas  Championiere  discovered  a  ganglion  above 
tho  Tuginal  cul-<le-8ac  at  the  union  of  the  cervix  and  the  body.  Accord* 
iug  to  him  it  plays  an  imi)ortimt  part  in  the  development  of  puerperal 
diseases. 

rV.   The  Ntrves  of  the  Uterns. 

The  nerves  of  the  uterus  arise  from  the  ovarian,  and  from  the  hyjiogas- 
tric  plexus.  At  first  tliey  follow  the  arteriGS,  then  penotnite  the  muscu- 
lar coat,  for  which  they  seem  to  be  specially  designed,  Frankeuhuuscr 
(18GT)  demonstrated  that,  in  the  state  ot  vacuity,  tlie  nerves  in  tho  broad 
ligament  are  divided  into  two  kinds,  one  of  which  has  tho  form  of  com- 
plete tuljes,  tho  other  that  of  a  thread  reduced  to  an  axis  cylinder.  a\c- 
conling  to  Frankeuhauser,  the  terminal  filaments  can  not  only  pass  into 
the  nucleus,  but  even  into  the  nucleolus  of  the  fdu-ous  colls. 

Their  presence  has  been  contested  by  Jobert  (de  LambalJe),  but  the 
researches  of  liobcrt  Lee,  of  Kichet,  of  Boullard,  of  SapiJcy,  and  of 
Frankenhauaer  are  op|K>sed  to  this  assertion  of  Jobert 

LlfiAMKNTS  OP  THK  UXERUS. 

The  ntenis  is  held  in  the  pelvis  by  eif^^ht  lij^imonts:  Laterally  the  broad 
ligaments;  antero-latcniliy,  the  round  ligaments;  i>osteriorly,  tho  utero- 
aacral  ligaments;  anteriorly,  the  vesico  uterine  ligaments. 

I.   T/ir  Vfisico-utrrim  Ligaments. 

These  are  of  so  little  importjmce  that  Sappey  scarcely  deaoribes  them. 
They  are  formed  by  a  fold  of  peritoneum  where  it  [masos  from  the  uterus 
to  the  bladder.  A  few  muscnliir  fibres,  going  from  the  uterus  to  tho 
bladder,  and  holding  these  folds  of  the  peritoneum  to  the  lateral  por- 
tions, constitute  those  ligaments. 
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II.   The  Utero-sacral  LigamenU. 

These  are  much  larger  than  the  precodiiig,  but  like  them  are  formed 
by  muscular  fibroe,  which  loave  the  posterior  surface  of  thu  nterus.  while 
holiliug  the  pcritoncuiii  at  the  point  where  it  is  reflected  from  the  pos- 
terior surface  of  the  uterus,  to  the  anterior  surface  of  the  rectum.  Lat- 
erally, they  embrace  this  organ,  and  are  inserte<l  on  the  lateral  and  an- 
terior portions  of  the  thinl  and  fourth  sacra!  vertobne.  Some  of  the 
fibres  are  lost  directly  iu  the  walls  of  tlie  rectum. 

in.   The  liotiniljjignvientti. 

They  leave  the  superior  and  anterior  part  of  the  uterus  below  the  tube; 
then  occni>y  the  anterior  fold  of  the  bi-oaJ  ligaments,  whence  they  jmsa 
towards  ihe  abiloniinal  orifice  of  the  inguinal  cjinal,  and  are  terminated  by 
fibres,  some  of  which  are  attached  to  the  inferior  wall  of  the  inguinal 
canal,  others  to  the  spine  of  the  jjulies,  and  otliers  still,  passing  out  of  the 
external  inguimd  ring,  are  lost  in  the  labia  inajara. 

They  consist  of  a  peritoneal  enveIo|>e,  striated  muscular  fibres,  and 
smootli  muscular  fibres,  an  artery,  veins,  fibres  of  ehistic  tissue,  and  fibres 
of  connective  tissue. 

The  peritoneal  envelope,  after  having  covered  their  anterior  portion, 
furnishes  them  a  couyplete  envelope,  which  leaves  them  at  the  superior 
orifice  of  the  inguinal  amal,  to  form,  at  this  point,  a  depression  called 
the  external  inguinal  ring.  The  terminal  parts  of  tlie  round  ligaments 
are,  in  the  otlult,  unprovided  with  peritoueum. 

In  the  foetus,  on  the  contrary,  the  peritoneum  accompanies  the  round 
ligaments  to  their  extremity,  and  thus  penetrates  with  them  the  inguinal 
canal,  and  forms  a  diverticuhini  called  Nnck's  cauiil.  The  sniouth  fibres 
proceed  directly  from  the  uterus;  the  striatetl  fibres  are  furnished,  accord- 
ing to  Ronget,  by  the  transversidis  abdominis. 

The  artery  of  the  round  ligament  sometimes  comes  directly  from  the 
epigastric,  more  frequently  from  the  cremasteric  artery.  It  occupies  the 
centre  of  the  round  ligament,  and  is  prolonged  to  the  uterus,  for  which  it 
is  principally  de.signe<l. 

Sinei-al  veins  accompany  this  artery.  All  communicate,  and  form  a 
plexus,  very  marked  even  in  the  fnetus,  l>uring  pregrmncy  they  develope 
considerably,  and  in  certain  cases  may  even  become  varicose. 

The  nerves  emanate  from  the  genital  branch  of  the  genito-erurnl  nerve. 

The  function  of  the  round  ligaments  is.  to  bring  the  womb  forward 
after  emptying  of  the  bladder  (Sappey).  We  will  see,  further  on,  that 
Thcvenot  makes  them  play  an  important  port  in  the  accommodation  of 
the  fuetos. 

IV.  Broad  Ligaments, 
Placed  vertically  in  the  pelvic  cavity,  the  broad  ligaments  are  the  prin- 
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igamciita  of  tliu  utcniB,  the  lat*>ral  Imrdcrs  of  which  they  cliisp  Ity 
their  internal  extremity,  while  they  are  atti\che<l  to  tlie  wall  of  the  pelvis 
by  their  external  extremity.  They  are  quadrilateral  in  shape,  having 
four  sides;  a  superior  free  end  floating  in  the  pelvis,  an  inferior  facing  the 
side  of  the  periueum,  and  two  latyml,  one  of  which  is  attached  to  tiio 
litems,  the  other  to  tlie  wall  of  the  pelvisi.  They  divide  the  true  pelvis 
into  two  cavities,  one,  the  anterior,  designed  for  the  bladder,  the  other, 
the  posterior,  for  tlie  rectum.  They  therefore  present  for  consideration 
an  anterior  surface,  a  posterior  surface,  ani  four  Iwrders.  (Figs.  32  and 
33.) 

The  anterior  surface  touches  the  bladder. 

The  {fosterior  is  in  contact  with  the  rectum,  the  convolutions  of  the 
ilium,  and  often  of  the  sigmoid  flexure. 

Borders — Ist.  The  sujjerior  border.  It  is  free  in  the  cavity  of  tiie  pel- 
vis, and  is  subdivided  into  three  folds,  the  highest  and  middle  ojic  of  wliii'li 
confines  the  tube,  the  anterior  the  round  liganu'iit,  and  tiie  posterior  the 
ovary. 

2d.  The  external  lateral  Iwrder  of  the  broad  ligament  touches  the  iliac 
fascia. 

3d.  The  internal  lateral  border  is  attached  to  the  lateml  border  of  the 
uterus.  To  speak  mort' correctly,  the  uterus  is  held  between  these  liga- 
ments, which  separate  to  receive  it.     (See  Fig.  44. ) 

4th-  The  inferior  border  of  this  ligiiment  is  divided  into  two  lamiuje, 
one  of  which  jjasses  forward,  the  other  backward,  and  blends  with  the 
peritoneum  of  the  floor  of  the  iielvin. 

The  broivl  ligaments  consist  of  cellular  tissue,  muscular  fibres,  Ilosen- 
muller's  organ,  vessels,  nerves,  and  connective  tissue. 

The  cellular  tissue  i.<?  in  large  meshes,  and  becomes  more  abuntlant 
near  the  base.  There  it  communicates  witli  that  of  the  sides  of  the 
\'agina  and  rectum,  also,  through  the  8ub-j>erJtoJical  layer  of  the  ixilvic 
walls,  with  that  of  the  internal  iliac  fosstt.  In  front  and  behind  it  is  con- 
tinuous with  tlie  i>eri-rect«l  and  peri-vesicfll  cellular  layers.  Finally,  be- 
hind, at  the  sciatic  notch,  it  corresixjuds  to  the  deep  cellular  tissue  of  the 
gluteal  region.  This  layer  is  interspei-sed  with  fibres  of  connective  tissue 
having  some  elasticity. 

The  muscular  fibres  form  two  extremely  thin  layers  with  smooth  fibres, 
which  cross  in  all  directions,  forming  a  transverae  net- work.  The  ante- 
rior layer  unites  to  form  the  roun<l  ligament,  and  its  most  iiiterual  fibres 
are  continuous  with  the  superficial  fibres  of  the  uterus  on  ita  anterior 
irfaoe.  The  jwsterior  layer  is  continuous  with  the  superficial  fibrea  of 
16  posterior  surface  of  the  uterus.  These  fibres  pass  outward,  and  :iro 
attached  to  the  sacro-iliac  synchondrosis. 

Rosenmullcr's  organ  {Fig.  A'.),)  the  parovarium  of  the  German!?,  is  com- 
posed of  fifteen  or  eighteen  very  tine  tubes,  which  end  in  culs-de-sac  point- 
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ing  toward  tlio  hilum  of  the  ovary.     Situated  in  the  middle  layer  of  the 
broad  ligament,  betweou  the  ovary  an<i  the  tuW,  they  represent  the  ves- 
tiges of  Wolf's  body.    All  these  pass  upward  towards  the  tnl«,  and  empty 
into  a  canal  imrallei  to  that  tube.     These  snuill  tubes  sometimes  become  | 
the  origin  of  a  cluster  of  small  sorous  cysta. 

Vesbels — The  arteries  are  brum-hcis  of  the  uterine  and  utero-oviirian 
arteries.  The  veins  pnjceetl  from  the  superior  part  of  the  vagina,  from 
the  cervix  and  body  of  the  uterus,  from  the  rouud  ligaments,  from  the 
tulie,  from  the  ovary,  aud  from  a  largo  plexus,  called  by  Uichut  the 
utero-ovarian  plexus.  1  Laving  few  valves,  thoy  are  often  dilated  and 
varicose.  Thoy  form  a  true  VHrii^ocele,  which  may  become  the  source  of 
peri-utcriue  heinatuijele,  iu  L-onsequence  of  the  rupture  of  some  varicos- 
ities under  the  iuBuenco  of  iuteuso  congestion. 


Fix.  4-3.  R*-iKE!<ifrt.ucR'«  Okoav  (after  K.  PViUfn.)  a,  Omj.  h,  Tube,  od,  CaiuUs  of  Roeen- 
mtillt^r'K  <ir^n.  r.  Common  ctuial.  /,  Vesicl«  attached  to  the  lubv.  g,  Cula-de-«aa  of  the  emnaUi 
of  tile  ijf)n»n. 

Tlic  lymphatics  come  from  the  iitpru?*  niul  its  itppendagcs,  and  pass 
into  the  lumbiir  and  iliac  rjliinds. 

The  nerves  are  branches  of  the  h\'i)og5istric  plexus  and  of  the  ovarian 
plexus. 

Functions  of  iJie  Broad  Liijaimnh. 

They  support  the  uterus,  are  opposed  to  lateral  <kn-iations,  aud  prevent, 
according  to  Richet,  flexion  of  the  body  upon  the  nock.  During  preg- 
nancy they  aid,  through  the  separation  of  their  fibres,  the  dcvelopement 
of  tiie  uterus;  thus,  at  the  end  of  pregnancy  they  are  almost  completely 
effat;ed. 

I'ajot  descriUis  the  following  properties  of  thf  uterus  in  the  coiulition 
of  vacuity: 

1st,  extensibility;  3d,  coatraetility;  ;?d,  organic  contractility;  and,  fin- 
ally, markiKi  fjvculty  of  reaction  upon  the  cerebro-spinul  system.  We  will 
aee  that  these  proi>ertie8  are  considenibly  develoixnl  during  pregnancy. 
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Tiiii  Tubes  OR  Oviducts. 

The  uterine  tubes,  FallopiaJi  tulx«s  or  oviducts,  aro  two  tubes  which 
bring  the  semen  into  contact  with  the  ovuk*.  and  conduct  the  oTule  into 
the  interior  of  the  womb.     (Kig.  44.) 

They  are  aitinited  at  the  sides  of  the  uterus,  to  tlie  8U]>orior  angle  of 
whii;h  they  ai'e  attached,  and  occupy  the  frcf  edge  of  the  middle  wing  of 
the  broad  ligament. 

Tliey  are  straight  near  their  origin,  at  tho  uterus,  but  at  the  end  they 
bend  and  form,  with  their  external  half,  a  curve,  the  concavity  of  which 
faces  backward,  inward  and  downward.  They  terminate  in  an  enlarge- 
ment, turned  towards  the  ovary. 

Their  length  does  not  generally  exceed  4.fi  inches.  Their  diameter 
increases  from  the  uU'ruis  toward  the  ovary.  Near  the  uterus  it  is  .15 
inches,  in  its  middle  altout  .23  inches,  and  at  the  external  or  abdominal 
opening  it  reaches  about  .31  inches. 

ShajK. — Fallope  com|>ared  them  to  r  trumpet.  They  have.  tlieri'f«>ro, 
a  tubular  part,  the  btniy  of  the  tube,  and  a  wide  part,  the  i>avilion  of  tho 
tube. 

The  lx)dy  of  the  tube  is  continuous  at  ibs  intenial  extremity  with  the 
superior  angle  of  the  uterus.  It  is  in  connection  with  the  convolutions 
of  the  ilium,  with  the  bladder  and  the  ovary. 

The  tube  oix^ns  into  the  cavity  of  tlie  uterus  Ijy  its  internal  or  uterine 
orilice.  This  is  situated  at  the  bottom  of  the  infundibular,  which  form  the 
superior  angles  of  the  uterine  cavity.  Its  diameter  is  .O'.ID  inches.  The 
external  or  al)dominal  opening  i.s  at  the  top  of  the  funtu'1-.shapC'd  pavilion. 
Thruughout  its  whole  length  we  lind  on  the  walls  longitudinal  folds  which 
do  not  disappear  on  insufflation. 

The  pavilion,  the  wide  part  of  the  tube,  is  attached,  laterally,  to  ihe 
bitcral  walls  of  the  ciivity,  in  which  it  somewhat  freely  floats.  Its  diameter 
is  generally  from  .7  to  .78  of  an  inch.  It  has  an  external  surface,  an  in- 
ternal surface,  and  a  pircumference. 

Ejrtcrnal  Sur/nre.—U  is  continuous  with  the  body  of  the  tube;  is 
covered  by  peritoneum,  and  is  smooth  and  even. 

Infernnf  Surface. — This  is  concave  and  faces  backward,  dovniward,  and 
inward,  towards  the  ovary.  The  abdominal  orifice  is  situated  in  its  centre. 
A  numVx?r  of  folds,  which  are  continuations  of  the  longitudinal  folds  of 
the  IxKly,  leave  tlie  orifice  of  the  pavilion  and  radiate  towards  its  circum- 
ference. This  cirnumforence  is  not  circular,  but  is  cut  int-o  bands,  called 
fringes.  One  of  these,  longer  than  tlie  others,  extends  to  the  external 
extremity  of  the  ovary,  and  forni.s  the  ligament  of  the  tube. 

G.  Richard  notes  on  the  external  third  of  the  tube  the  presence  of 
accessory  pavilions,  which  occur  only  once  in  six  Sappey  believes  them 
to  be  mucli  Ittsfi  frequent. 
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Structure. — The  tube  has  three  coats;  an  external  serous;   a  middle] 
muscular;  and  an  internal  mucous. 

The  external  or  ]K>ritoncal  coat  only  envelopes  three  quarters  of  the  cir- 
cumforeuce  of  the  tube.  It  terminates  on  the  free  edge  of  the  fringes, 
■wheu  it  reaches  the  pivilion. 

The  muscuinr  layer  consists  of  two  layers  of  fibres.  An  external,  com- 
posetl  of  longitmliniil  fibres,  which,  according  to  Sappey,  are  formed  by  a 
prolongation  of  the  fibres  of  the  uterus,  but  which  are,  according  to 
Itobiu,  entirely  distinct.  A  deep  layer  composed  of  circular  fibres,  be- 
ginning at  the  abdominal  orifice,  where  it  forma  a  sort  of  sphincter,  it, 
continues  to  the  uterus  where  it  disjippears.  The  uterine  portion  of  the 
oviduct  is  represented  only  by  the  mucous  coat. 


4 


Fio.  44.  iNmtKAi.  OKnTAt,  OROANa.  The  ut<<ruR  and  Ta«iiift  are  open:  tho  <r»ary  and  tiiheof 
one  tide  are  oIho  cut  oi«-ii.  n,  Fimilim  «f  utenw.  ^.  Cavity  of  utenAi.  r.  Cavity  of  cervix,  d. 
Uterine  tube.  f.  Pavilion  of  tJ]<>  tlll)l^  /,/».  Ovaries.  {;.  Ll)?nnienl  of  ibe  Ovary,  /i,  LlKament  of 
the  tube.    {,  Round  LiKanieul    k,  Broad  ligament.    I,  Vagina. 

The  mucous  coat  has  numerous  folds.  It  is  continuous  at  the  internal 
extremity  with  the  uterine  mucosa;  at  its  external  extremity  it  extends 
to  the  b*se  of  the  pavilion,  i.e.,  to  the  peritoneal  envelope.  The  mucosa 
of  the  tube  is  covered  with  cylindrical  eijithclium  with  vibratilu  cilia;  the 
peritoneum  with  pavement  epithelium. 

The  vibratile  cil iie  point  from  the  ovnry  towards  the  uterus.  Their  func- 
tion is  to  conduct  the  ovule  to  the  womb,  after  it  has  been  seized  by  the 
pavilion  of  the  tube. 

Vessels  and  JVerves. — The  arteries  come  from  the  utorn -ovarian  artery. 
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veins  terminate  in  the  ntero-ovarian  vein. 
The  lymphatics  Join  those  uf  thu  iit^jrus  and  ovary  and  empty  into  the 
lumhar  glands. 

The  nervea  are  very  numerous  and  come  from  the  utero-ovarian  plexus. 

Thk  Vagina. 

The  vagina  is  a  mnsculo-membmnons  canal  paasing  from  the  vulva  to 
the  uterus. 

It  IB  situated  in  the  pelvic  cavity  above  the  rectum  and  below  the 
bladder  and  the  nrethm. 


\ 


?/' 


no.  S.— Hv>KM.  m  RKLATTOMa  TO  Tii«  Vadiita.  R.  R»viiim.  V,  Utents.  J*.  Bliidiler.  P, 
CUlork.  p.  lAbi*  nunora.  gl.  Labia,  tnajora.  J/,  Urinar>'  uniotus.  II,  VogiiuU  or  hymeueal.'  toror 
mim.    {Buiint. 


Its  direction  is  oblique  from  above  downward,  and  from  behind  for- 
ward. Aoconiing  iis  the  bliiddor  is  full  or  empty,  it  forms,  with  the 
uterus,  an  obtuse  angle  with  iin  anterior  concavity,  or  a  right  angle. 

The  two  walls  are  of  unequal  length.  The  anterior  wall  is  from  3,1  to  3. 2 
inches  long,  the  jweterior  from  '^ri  to  3.9  inches.  (Suppfv.)  According 
to  Pajot  the  axial  length  of  the  vagina  is  4.ti  inches,  according  to  Cuzeanx 


from  4.2  to  5  inclios.     This  lonsrth  is  not  absolntely  Bxcd,  and  in  n 

ill  purticuliir  the  vaginii  13  usually  lonpfer  than  in  Europeans.  In  some 
women,  on  the  contrary,  the  vagina  is  short,  being  only  from  1.5  to  1.'.) 
inches  long.  Its  calibre  varies  in  different  ptirts.  Its  narrowest  point  is 
where  it  joins  the  vulva;  just  behind  this  i>oint  the  vagina  begins  to 
dilate,  and  continues  to  ineroase  from  below  upward.  XoverthelesB,  we^j 
may  say  that  the  average  transverse  and  antcro-postcrior  dimensions  ara^H 
from  l.l  to  1.5  inches  in  women  who  have  had  no  children,  and  from 
2.3  to  '2.6  inches  in  others.  The  walls  are  be-sides  very  extensible,  even 
reaching  the  aides  of  the  pelvis  when  the  head  of  the  child  passes. 
PnjoL  rightly  observed  tlmt  this  extensibility  is  transverse,  and  that  it  does 
not  perniit  nearly  so  great  an  int:ro:i.se  in  the  longitudinal  direction. 

The  vagina  presents  for  consideration,  an  internal  surface,  a  superior 
and  an  inferior  extremity,  and  an  external  surface. 

Exterual  Snrf'itrc. — This  has  an  anterior,  a  {wsterior  and  two  lateral 
walls. 

Anierior  Wall. — It  is  shorter  than  the  posterior  wall,  and  above  it  lies 
the  inferior  wall  of  the  bladdvr,  and  of  the  urethra.  A  thin  cellular- 
tissue  unites  it  to  the  lower  end  of  tlu;  bladder;  it  also  lies  under  the 
terminiil  portion  of  the  ureters.  For  the  remainder  of  its  course  the 
anterior  wall  lies  below  the  canal  of  the  urethra,  which  is  united  to  it  by 
muscular  fibre?.     It  even  seems  to  form  a  groove  to  liohl  the  canal. 

Poaferiov  Wall. — Behind,  it  is  covered  by  the  }«ritniK>um  for  a  dis- 
tance not  exceeding  AH  to  .58  inches.  Below  the  recto-vaginal  cul-de-sao 
the  rectum  adheres  to  it  by  collulur  tissue.  This  junction  of  the  rectum 
atul  vagina  forma  the  recto-vagiiml  fold.  Slender  above,  this  partiti«m 
gradually  l>ecomes  thicker  on  account  of  the  increase  of  the  cellulr>-fatty 
layer,  and  the  distiinee  a])art  of  the  two  organs.  The  vagina  is  separated 
from  the  rectum  bt'low  by  a  space  of  1.1  to  1.5  inches.  This  space  forms 
a  triangle,  the  apex  of  which  is  the  point  of  juncture  of  the  rectum  and 
vagina,  and  the  sides  of  \vhich  art!  fornn-d  by  the  opposite  walls  of  the 
rectum  and  vagina. 

The  fdge.s  or  lateml  walls  correjspond,  from  above  downward,  to  the 
most  inclined  part  of  the  broad  ligament,  to  the  adipose  tis.«ue  of  the  floor 
of  the  cavity,  to  the  superior  pelvic  aponeurosis,  and  to  the  levator  ani. 
Below,  these  edges  are  covered  by  the  bulbs  of  the  vajjina. 

The  internal  surface  is  broken,  along  the  median  line,  by  two  projec- 
tions which  form  the  columns  of  the  vagina.  They  extend  throughout 
its  whole  length.  There  are  also  transverse  folds  which  are  more  marked 
in  the  anterior  part  of  the  vagina. 

The  superior  or  uterine  extremity  is  attached  to  the  neck  of  the  uterus. 
The  posterior  wall  being  inserted  higher  than  the  anterior,  the  mucous 
membrane  of  the  vagina,  in  folding  about  the  nock,  forms  a  cul-de-sac 
which  may  be  divided  into  two,  a  posterior  and  an  anterior  cul-de-sac. 
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The  auierior  opening  of  the  vagina  is  continuous  with  the  pogterior 
circumference  of  the  yulva.     It  (omis  an  oval  orifice.     When  partially 

m  it  presents,  ou  its  s»]»erior  part^  a  rough  and  round  tul>ercle.  the 

iterior  tubercle  of  the  vugina,  and  above  this  tubercle  the  orifice  of  the 
urethra. 

Below,  the  vagina  forms  a  depression,  which  separates  it  from  the 
perinajuni,  and  which  is  called  the  fo^sa  navicularis. 

In  virgins  this  foramen  is  hidden  b}'  a  membrane,  called  the  bymeiu 


no.  4(^~8>]ii-Lr«AR  Hmm. 


Pio.  47— HaMB-aOVB  ITvvE*. 


^! 


FM.  4Bl— Ajiktua  Bthxh. 


Fio. 


40.— UlU'BATC     nmCN, 


The  stmly  of  this  raenibrane,  considered  by  Sappey  and  KoUiker  as  a 
fold  of  the  vaginal  mucosa,  and  by  Taruier  and  Courty  as  the  result  of  the 
union  of  the  vaginal  and  vnlvar  mucous  membranes,  was  tinully  taken 
up  by  Budin.  According  to  him  the  vagina  represents  a  glove  finger 
which  is  terminated  at  its  anterior  extremity  by  a  circular  orifice.  It  is 
this  perfonitcd  extremity  of  the  glove  finger  which  is  insinuated  between 
the  labia  minora,  forming  what  is  called  the  hymen.  The  hymen,  as  a 
true,  special,  distinct,  and  independent  mcmhnine  does  not  exist.     The 

{inal  orifice  is  nothing  but  the  hymeneal  foramen.     This  anatomical 
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Rrrangement  explains  certain  diflSculties  in  the  first  sexual  intercourse, 
the  retiinliition  winch  the  hojid  meets  with  in  its  expulsion  in  ccrUitn 
primipari',  and,  liiially,  the  change  in  as]w«);t  of  the  vaginal  orifice  ami  the 
formation  of  myrtiform  caruncles,  after  the  first  confinement. 

Structure  of  the  Vaijina. — The  walls  of  thL<i  vagina  coussist  of:  an  ex- 
ternal cclkilar-filirous  coat,  a  middle  muscular  layer,  au  iutornal  or  mucous 
coat,  and  vessels  and  nerves. 


f     I 
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Fro.  50.-EBEcnuc  Ohoaks.— t,  riiblc  armphrBls-  *.  Root«  of  the  clltoria.  S,  Clitoris.  4.  Bulb 
of  tlie  vsKiiin.  SW-lns.  0,  Superior  extremity  of  the  bulb  (uminK  lowards  the  clitiiriH  U>  unite 
with  the  bulliof  the  opponite  rtdc.  7,  Vein  leaviiiff  Ibn  kIuhJ  <'f  tl'f"  '>^l>'  "*  'h*  t'liloria  uul 
going  to  Join — S,  The  dorsal  vein  of  ttve  clitoris.    6,  l^bia  minors  {Beaunii  and  Bouchard). 


1st.  External  Cuat. — Thia  is  cellulo-fibrous,  and  unites  the  vagina  to 
the  surrounding  parts.  It  is  composed  of  fibres  of  connective  tissue 
mingled  with  eia.stic  fibres. 

2d,  Musailnr  Lfii/er. — Tliis  forms  two-thirds  of  the  thickness  of  the 
Tagina.     It  is  compoeed  of  superficial  longitudinal  fibres,  which  are  in- 
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serted  in  front  on  iJjo  ischio-pubic  mmi,  wliile  Ijchind,  those  libros  are 
coiitlnuoaB  with  the  external  kyer  of  the  muscular  coat  of  tho  neck  of 
the  uterus.  Below  this  is  a  layer  of  fibres  which  cross  each  other,  and 
form  a  jjlcxiform  net-work. 

3d.  Tho  mucous  coat  is  ashy  grey  or  reddish  in  color,  and  about  .029 
inches  thick.  It  is  closely  united  to  the  muscular  layer,  its  Bupt^rflcial 
surface  is  covered  with  stnitified  pavement  epithelium,  which  eutirely 
covers  the  papilla?  which  deiJend  from  it.  Luschku  considers  it  very  rich 
ill  muciparous  gliindH,     Sapi>ey  has  never  found  them. 

The  arteries  come  from  the  hypogastric,  by  tho  vaginal  branch  of  the 
uterine  arteries,  the  inferior  vesicals  and  internal  pudic.  Their  final 
ramifications  penetrate  to  the  papillte. 

Tlie  veins  empty  into  the  venous  plexus  which  passee  along  tho  sides 
of  the  vagina. 

The  lyinplirttica  go  to  the  lateral  glands  of  tho  cavity,  and  to  the  in- 
guinal .glands. 

The  nerves  are  verj*  numerous  and  come  from  the  hyjxjgastric  plexus. 

liulbs  of  the  Vagina. — Kobelt  compares  them  to  leeches  filled  with 
blixxi,  the  buccal  extremity  of  which  oorres|x)nd8  to  the  clitoris,  while  the 
body  would  be  attached  to  the  anterior  orifice  of  the  vagirui. 

They  are  two  erectile  organs  which  are,  in  reality ,-8ituated  on  the  [in- 
terior atui  lateral  portions  of  the  vagina,  below  and  within  the  pubic  nimi. 
In  the  state  of  erectioTj  they  are  1.3  inches  long,  .56  inches  wide,  luid 
from  .39  to  .40  itichcs  thick. 

Their  iuteriuil  concave  surface  embraces  the  circumference  of  the 
vflgiiuil  orifice,  their  external  convex  surface  is  covered  by  tho  constrictor 
vagina?. 

Their  anterior  border  is  tho  point  of  departure  of  numerous  veins, 
which  communicate  witli  those  of  tlie  laliin  minora,  and  tlien  empty  into 
the  intermediate  plexus  at  the  bulb  and  corpora  cavernosa.  No  vein 
leaves  the  posterior  bordur.  The  inferior  extremity  projects  slightly  on 
the  transverse  diameter  of  the  vaginal  orifice.  The  superior  extremity  ia 
thin,  and  slender,  and  is  adjacent  to  tlie  urethral  canal,  and  the  clitoris. 
It  is  united  t«i  that  of  the  opposite  side  by  veins  and  smooth  muscular 
fibres.     Thus  certain  authors  consider  the  bulb  Jis  a  ningle  median  organ. 

Their  structure  is  identical  with  that  of  the  coriwra  cavernosa,  and  the 
B{>ongy  portion  of  the  urethra  in  tiie  male. 

The  vagina  is  above  all  an  organ  of  coi)ulation,  and  serves  as  the  re- 
ceptacle of  the  semen,  and  gives  ])a8sage  to  tho  menstrual  flow  and  the 
f fetus. 

Acconling  to  Boigel,  Eichstiidt,  Ilolst,  Braunc,  PirogoJT,  Kohlrausch 
and  Lusehka,  the  |)osterior  lij)  of  the  cervix  being  normally  directed 
backward,  forms,  by  its  contact  with  the  posterior  wall  of  the  vagina,  a 
sort  of  infundibnlum,  or  small  fossa,  which  is  called  receptaculum  seminis. 
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The  semen  is  deposited  tlicro  after  ejection.  The  neck  of  the  uterus,  in 
consequence  of  the  straigliteuing  of  the  organ,  at  the  moment  of  the  con- 
gestion determined  by  coition,  thus  becomes  butheU  directly  in  the  fertil- 
i/,ilig  fluid. 

Thb  Bladdeb,  Urethra,  and  Rectum. 

The  blaildcr  and  rectum  being  contained  in  the  pchic  cavity,  and  hav- 
ing immediate  conju'cticms  with  the  internal  genital  organs,  ought  to  bo 
studied  with  those  orguuii. 


no.  bl.— Erbctiu  OnnAKS.  (ride  vtewV-1.  Publii,  SS.*Ijabl«  Minora.  3,  BlsdJer.  4,  Bulb  of 
tbtvairilia.  5,  RooU  of  th«  clltorUi.  6,  aland  of  the  clitoris.  7.  V«"lnB  paiwinK  from  the  bulb 
towarJs  llie  cllt(iri.«.  8.  Vi-ln  fcnlng  to  the  dorsal  vein  of  the  clltorlj!.  P.  Veliw  of  tlR-  posterior  por- 
tion of  tho  bulb.  11,  Diirsal  veiD«  of  the  clitoris.  10,  Vein  whlL-h  upriiiKB  from  them.  13,  DofBftl 
vein  Duiilng  with  tJie  p<ist»'rior  velni*  of  the  biUb,  to  empty  iiiio— 18,  A  vcalcal  reliu  14,  Veatcal 
plexuB.    la,  EniulRent  vein  of  Uils  plcxiia.    IS,  Vesical  veins  (Beaunia  and  Bouchard). 

Th$  Bladder. 

This  is  a  muscnlo-membninoiis  reservoir  destined  for  the  urine,  and 
which  occnptcR  the  imtorior  portion  of  tho  polvic  rorjJon.  in  front  of  the 
uterus,  and  bt^hind  tlie  pnlie."?. 

Wlum  it  is  filled,  the  bhidder  has  the  shiipe  nf  an  ovoid,  the  large  ex- 
treutity  of  which  points  downward  and  forward.  When  empty  it  forms 
an  isosceles  triangle  with  the  bivse  downward.  It  presents  six  regions  or 
Btirfacca:  anterior,  posterior,  siiprrior,  inferior  and  two  liitenil. 

The  anterior  surface  is  adjacent  to  the  posterior  surface  of  the  pubes, 
and  tlio  inferior  wall  of  tlie  abdomen.     It  is  attached  to  these  portions  by 


Tine    INTERNAL   OKMTAL   ORGAXS. 


65 


the  pubovesical  lignments,  which  are  sitnatcd  on  the  sides  of  the  bladder. 
They  seem  to  hung  from  the  Buperior  pelvic  aponeurosis,  and  are  fnrmed 
by  muscular  fibres  which  proceed  from  the  muscular  layer  of  the  bladder. 
They  are  covered  by  the  iieritoneum. 

The  posterior  surface  is  contiguous  with  the  uterus  above,  and  blends 
with  it  below.     Its  connections  have  already  been  indicated. 

The  inferior  surface  or  lower  end,  is  limited  in  front  by  the  urethra 
and  behind  by  the  vesico-uterine  cul-de-sac.  It  pi-esenta  for  considcni- 
tion  the  trigone,  which  is  situated  on  the  iuternul  surface  of  the  bladder. 
At  the  superior  angles  are  the  two  orifices  of  the  ureters,  at  the  inferior 
angle  the  superior  orifice  of  the  urethra.  The  neck  of  the  bladder  is 
formed  by  the  part  of  the  vesical  walls  which  surround  this  last-named 
orifice. 

The  superior  surface  or  apex  of  the  bladder  is  in  relation  with  the 
abdomimil  walls.  In  its  centre  is  the  urachus,  a  fibrous  cord  going  to 
the  abtlominal  wall,  and  inserted  at  the  umbilicus.  The  urachus  is  the 
remains  of  the  pedicle  of  the  allantoic  vesicle. 

The  lateral  surfaces  face  the  sides  of  the  cavity,  and  are  accompanied 
by  the  umbilical  arteries  reduced  to  a  fibrous  cord. 

The  relations  of  the  bladder  vary  according  as  it  is  empty  or  full.  In 
the  latt^tr  case  it  depresses  the  anterior  wall  of  the  vagina,  thus  making 
in  the  interior  of  this  organ  a  larger  or  smaller  projection. 

The  cAvity  of  the  blwJder  when  empty  shows  folds  and  projections  due 
to  the  retraction  of  the  walls,  and  to  the  projection  of  the  bundles  of  the 
muscular  coat. 

Sirurlure. — It  consists  of  a  serous,  a  muscular  and  a  mucous  membrane. 

Serous  Membi'oue. — It  is  covered  by  the  peritoneum,  only  at  the  pos- 
terior, lateral  and  su|wrior  regions.  From  hero  it  folds  forward  upon  the 
abdominal  walls. TS  to  1.1  inches  above  the  8uj)erior  margin  of  the  pubes, 
behind  on  the  anterior  surface  of  the  uterus,  and  there  forms  the  vesico- 
uterine cul-de-sac. 

Jifuftrular  Structure. — This  has  three  layers:  a  superficial,  composed 
of  longitudinal  fibres;  a  middle,  of  circular  fibres;  an  internal,  of  fibres 
that  interlace  in  all  directions.  At  the  neck  of  the  bladder  the  circular 
fibres  form  a  true  sphincter. 

The  mucous  membrane  is  pale,  thin,  smooth,  covered  with  pavement 
epithelium,  and  adberes  feebly  to  the  muscular  membrane.  It  forms 
tinmerous  folds  in  the  interior  of  the  vesical  cavity. 

The  arteries  come  from  the  hypogastric  and  its  branches. 

The  veins  form  an  important  plexus  about  the  neck  and  inferior  part 
of  the  organ.     They  join  the  hj'jwgastric  vein. 

Sappey  denies  their  existence,  but.  according  to  other  authors,  the 
lymphatics  of  the  mucous  membrane  go  to  the  pi'lvic  glands. 

The  nerves  come  from  the  hyj^KJgaslric  plexus. 
Vol.  I.-^ 
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The  Urethra. 

This  leads  from  tho  neck  of  tlie  bladder  and  ends  at  the  arinary  meatus. 
Its  leiipth  is  alwut  1,5  inches,  its  width  about  .'21  inches.  It  is  slightly 
oblifjuc  from  above  downward,  and  from  Iwhind  forward,  and  is  very 
dilatiible.  It  describes  a  curve,  concave  in  front,  which  corresponds  to 
the  posterior  surface  of  the  symphysis.  Its  inferior  extremity  passes  be*J 
tweeu  the  roots  of  the  clitoris,  below  the  free  e<lge  of  the  triangular  lig»v 
mcnt  from  whicli  it  is  separated  by  cellular  tissue. 

The  posterior  surface  is  closely  united  to  the  vagina,  in  which  tho 
urethra  is  encased. 

It  is  lined  internally  by  mucous  membrane,  remarkable  for  three  per- 
manent and  parallel  longitudinal  folds,  and  for  numerous  openings  of 
mucous  crypts.  It  has  a  layer  of  longitudinal  librtvs,  and  one  of  circular 
fibres,  minglod  with  fibres  of  connective  and  lamellar  tissue. 

The  ureters  are  two  snuiU  conduits,  wliicli  bring  the  urine  from  the 
kidneys  to  the  bladder,  and  which  open  into  the  cavity  of  that  organ  at 
the  superior  angles  of  the  trigonum  vesicae. 

Tli6  Rectnvi, 

This  is  the  terminal  extremity  of  the  large  intestine,  and  the  immediate 
prolongjition  of  tho  sigmoid  flexure  of  the  colon,  which  owupiea  the  left 
ilijic  fossa.  Leaving  the  left  sacro-iliac  eynchondroeis  it  paesos  to  the 
right,  descends  in  front  of  the  sacrum,  which  it  reaches  at  the  level  of 
the  tliJrd  sacnd  verk-bra,  roaches  tlie  exti'eniity  of  the  coccyx,  whence  it 
passes  ilowuward  and  forward,  then  turns  sharply  backward  to  cross  the 
perinejd  floor  where  it  ends  in  the  anus. 

It  has  an  anterior  jiud  a  posterior  surface. 

The  anterior  surface  is  close  to  the  uterus  above,  and  the  vagina  below, 
uniting  with  this  latter  organ  to  form  the  rorto-vagiiiat  fohJ. 

The  posterior  surface  is  next  to  tho  siicrum  and  coccyx,  to  which  it  is 
united  by  a  fold  of  the  peritoneum  which  forms  the  uieso-rtctum. 

At  its  extremity  the  rectum  is  surrounded  by  the  superior  pelvic 
aponeurosis,  the  levator  ani,  the  sphincter,  a  large  vastndar  plexus,  and 
the  cellular  tissue  of  tho  ischio-rectal  cavity,  which  we  have  described 
above. 

The  internal  surface  of  the  rectum  shows  longitudinal  folds,  tho  columns 
of  the  rectum,  and  semi-circular  folds.  Its  cavity,  very  narrow  at  its 
superior  jwrtion,  widens  below  and  forms  tho  ampulla  of  the  rectum. 

Structure.— 'A  peritoneal  coat,  which  forms  the  meso-rectura. 

A  muscular  layer,  formed  of  two  fibrous  layers,  one  with  longitudinal 
fibres,  the  oUier  with  rircular  fibres.  Some  of  these  latter  often  form  a 
eireidar  ring  2  to  'i  inches  above  the  anus,  called  by  Nelaton,  the  internal 
spliincter  ani. 

The  mucous  membrane  is  closely  united  to  the  muBcularia  in  the  upper 
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portion  of  the  rectum;  it  is,  on  the  contrary,  very  loosely  attached  to  the 
lower  portion,  especially  in  the  child,  whence  the  frequency  of  prolapsus 
of  the  mucous  membrane  in  the  latter.  Below  the  internal  sphincter 
are  curvilinear  folds,  called  semi-lunar  valve&  They  enclose  large 
tubular  glands. 

Vessels  aiid  Nerves. — The  arteries  come  from  the  inferior  mesenteric, 
the  hypogastric,  and  the  internal  pudic 

The  veins  form  a  true  plexus,  the  hemorrhoidal  plexus.  They  empty 
into  the  inferior  mesenteric  and  hypogastric  veins. 

The  lymphatics  go  to  the  lumbar  glands. 

The  nerves  come  from  the  hypogastric  and  sacral  plexus. 

The  rectum  terminates  in  the  anus.  The  anus  is  situated  1  inch  in 
front  of  the  apex  of  the  coccyx.  At  the  periphery,  where  the  rectal  mu- 
cous membrane  unites  with  the  skin,  it  shows  a  series  of  folds  which 
disappear  by  distention.  It  forms  a  true  canal  comiwsed  of  two  {wrtions, 
one  mucous,  to  which  the  internal  sphincter  is  joined,  the  other  cutaneous, 
to  which  the  external  sphincter  is  joined. 


OH^UH'EK  in. 

THE  EXTERNAL  GEXITAL  ORGANS. 

rpHESE  are  essentially  organs  of  oopnlation.     They  consist  of  the 
-*-     vulva,  wliich  is  limibed  above  by  the  mona  venoris. 

MoK3  Veneris, 

This  is  a  rounded  eminence  wliich  is  situated  in  front  of,  and  a  little 
above  the  Bymphysis  and  tlu?  body  of  the  piibea,  and  which  is  limited 
above  by^  the  hj^Migastriiini,  laterally  by  the  fold  of  the  groin,  and  bi'low 
by  the  labia  majonv.  At  the  time  of  puberty  this  region,  the  sktn  of 
which  is  remarkable  for  the  development  of  its  hair  follicles  and  of  its 
Bchacoous  glands,  is  covered  with  luiir.  A  Iiiyer  of  adipose  tissnc.  the 
thickness  of  which  varies  in  different  individuals,  covers  it  throughout  its 
wholo  extent.  It  is  crossed  by  a  great  number  of  litmella?,  compOA'd  of 
fibres  of  elastic  tissue.  Hero  also  are  muscular  fibres,  coming  from  the 
round  ligament,  and  the  superior  portion  of  the  superficial  aponeurosis 
of  the  perineum. 

The  Vulta. 

Forming  a  sort  of  flattened  ring,  with  a  long  longitudinal  diameter, 
directed  from  ubovo  downward,  and  from  in  front  backward,  the  vulva 
is  composed  of  the  labia  majora,  the  labia  minora,  the  clitoris,  the  urinary 
meatus,  and  the  vestibule.  Besides  these  Ave  find  the  h^anen  and  the 
myrtiform  caruncles,  and  the  navicular  fossji  with  the  vulvar  orifice. 

I.  Ldhia  Majora.     {See  Fig.  52.) 

These  are  two  folds  of  skin,  which  extend  from  the  anterior  and  median 
part  of  the  mons  veneris,  to  the  anterior  portion  of  the  perineutn,  In 
the  centre  thej-  are  separated  by  the  vulvar  cleft,  but  they  unite  above 
and  below  to  form  the  vulvar  commissures. 

The  anterior  commissure  is  round,  and  is  above  the  clitoris,  from  wliich 
it  is  Hcpamted  by  a  space  of  about  i  inch.  The  posterior  commissure  is 
more  acute.  This  latter  unites  with  the  corresponding  i>art  of  the  peri- 
neum and  forms  a  prominent  fold,  called  the  fourcbotte.  This  fold  is 
seimrated  from  the  entrance  of  the  vagina  by  a  depression  that  forms  the 
fossa  navicuhiris. 

The  external  surface  of  the  labia  majora  is  convex  and  covered  with 
hair.     It  is  separated  from  the  thigh  by  the  genito-crurai  groove  or  fold. 
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The  internal  or  mucous  surfaco  is  alinost  completely  witliout  hair,  is  of 
a  rosy  oolor.  and  i«  applied  to  the  corresponding  surface  of  the  opposite 
labium. 

The  anterior  edge  Is  free,  rounded,  and  slightly  convex. 

The  posterior  edge  is  attached  to  the  ischio- pubic  ramus,  and  is  con- 
liuuonB  with  the  soft  tissues  of  tlie  surrounding  parts. 

In  virgins  and  stout  young  women,  the  labia  niajora  are  firm,  thick, 
even,  and  fit  exactly  one  against  the  other;  in  multipane,  and  aged  or 
thin  women  they  are  flabby  and  loose.  The  vulva,  which  is  closed  in  the 
former,  is  slightly  open  in  the  latter.  It  is  oven  the  same  in  children  on 
ac4.-ouut  of  the  incomplete  development  of  the  labia. 

Sfnicture. — The  skin  of  the  labia  majora  is  noticeable  for  the  develop- 
ment of  its  hair  follicles  and  sebaceous  glands.  It  also  contains  sudoripa- 
rous glands,  remarkable  for  their  size  and  number. 


3- 


1— 


Pl(i.  5S.— Tm  Vn.VA.— 1.  Iji)iiii  M>iji>ra.  2,  Clitorii.  8.  Lnliia  Minora.  4,  Xentoa  urtfiarius. 
I,  Ortflcw  of  ra|(ina.    0,  Tomn  Davieul&ria.    7,  Fourcbette.    8,  Gl&ud  of  BarthoUnl.    9,  lu  duct. 

Below  is  found  what  Sippey  called  the  elastic  apparatus  of  tlie  mons 
veneris  and  the  labia  majora.  It  is  comjwsed  of  an  anterior  jtortion,  two 
lateral  lamina  and  a  posterior  part 

The  anterior  portion  is  composed  of  a  series  of  lamellse,  which  pass  from 
the  hyjTOgastric  and  the  superior  edge  of  the  pubes  to  the  raons  ami  labia 
majora.  They  divitle  into  several  groups;  a  median,  which  forms  the 
superior  ligament  of  the  clitoris,  and  M'hich  passes  to  the  right  aiul  left  of 
the  vaginal  bulb  and  the  constrictor  vulva?,  to  finally  blend  in  the  jHTi- 
neum  with  the  thin  elastic  lamina  that  proceeds  from  it.  Two  hitfi-al, 
which  descend  in  front  of  the  inguinal  ring,  and  blend  with  the  median 
and  lateral  lamella?. 

On  the  external  and  anterior  edges  of  the  labia  majora  are  smooth  fibres 
which  form  the  dartos  of  woman.  They  only  ditfor  from  the  dartos  in 
man  by  the  atrophy  of  the  fascia,  and  the  fibres  which  cora^wse  it.     In 
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womftu  the  two  fascia  do  not  unite,  but  remain  separate,  ao  tliat  the  dartoe 
is  really  double. 

Hrooa  descrilwl  a  spocinl  piriform  sac  fiituatod  in  tho  thickness  of  the 
labia  uuijoin,  and  the  hirge  end  of  which  pointed  downward,  and  back- 
ward, while  the  small  end  pointed  upward,  forward  and  outward,  towards 
the  oridce  of  the  inguinal  canal.  He  called  it  the  dartoic  sac  of  woman. 
Sapjjey  hiw  shown  that  tliis  sae  is  not,  like  tho  dartos,  composed  of  mus- 
cular fibres;  that  it  is  not  a  true  dartoe,  but  that  it  is  comjwsed  of  eljistic 
fibres  wliioh  cross  each  other,  lie  describeil  it  uuder  the  name  of  the 
elastic  apparatus  of  the  labia  majonv. 

The  cellular  tissue  forms  an  adi[)ose  layer  between  the  dartos  and  tho 
elastic  apparatus.  It  accumulates  especially  in  this  latter,  and  tlius  Jielps 
maintain  the  shape  of  the  labia  majora. 

The  arteries  come  from  tho  inferior  perineal,  from  the  external  pudic, 
and  from  the  epigaatrics. 

The  veins  unite  with  the  veins  of  the  bulb. 

Tho  lymphatics  pass  only  to  the  inguinal  glands, 

Tho  nerves  come  from  the  genito-crural  branch  of  tho  lumbar  plexus, 
and  from  the  perineal  branch  of  the  internal  pudic. 

II.  Labia  Mhutra,     {See  Fig.  52.) 

The  labia  minora  are  two  cutaneous  folds,  situated  between  the  raajora 
and  at  the  sides  of  the  urinary  meatus,  the  vestibule,  and  the  superior 
portion  of  the  vaginal  orifice.  They  are,  on  an  average,  from  1.1  to  1.5 
inches  long,  from  .39  to  .4G  inches  wide,  and  from  .11  to  .15  inches  thick. 
In  some  women  they  are  mnch  larger,  and  instead  of  being,  as  in  the  nor- 
mal condition,  concealed  between  the  majora,  they  project  very  noticeably. 
In  the  BoBJesmans  they  are  so  large  that  they  form  what  is  called  the 
Hottentot's  apron. 

They  have  two  edges  and  two  extremities. 

Tho  external  surface  is  next  to  the  internal  surface  of  the  correspond- 
ing large  labium. 

The  internal  surface  ia  applied  against  tho  corresponding  face  of  the 
opposite  small  kbium.  It  covers  the  clitoris,  tho  urinary  meatus,  and  a 
])ortion  of  the  vaginal  oriHce.  Hence  tho  necessity,  when  the  urinary 
meatus  is  sought  for,  of  separatiug  the  labia  minora  between  which  t!ie 
meatus  is  concealed. 

Tho  posterior  edge  is  adherent,  divides  into  two  parts,  and  is  continuous 
externally  with  the  majora,  and  internally  with  the  vestibule,  and  the 
periphery  of  the  vaginal  orifice. 

The  anterior  edge  is  free,  convex,  and  irregularly  denticulated. 

Tho  po.sterior  extremity  never  passes  the  transverse  diameter  of  the  va- 
ginal orifice,  and  gratlualjy  merges  into  the  walls  of  the  vulva. 

The  anterior  extremity  ia  divided  into  two  parts:    the  iuferior  ia  very 
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short,  18  uiiitod  to  the  free  end  of  t)ie  clitoris,  and  is  continuous  with 
that  of  tho  opposite  side.  TIk<  superior  jmrt  unites  with  that  of  tho 
opposite  side  above  the  cHtoris  to  form  for  it  a  prepuce. 

.^truclur». — They  are  formed  by  a  fold  of  the  vulvar  mucous  mera- 
brane,  which  contains  connective  tissue,  rich  in  elastic  fibres,  and  numer- 
ous blood  vessels.  They  are  covered  with  stmtitioil  pavonieiit  epithelium, 
and  have  numerous  papilla  placed  in  rowa  on  their  interiml  surfaces. 
They  also  have  numerous  sebaceous  glands. 

The  arteries  are  formed  by  branches  which  pass  to  the  labia  nmjora. 

The  veins  unite  by  large  anastomoses  with  the  veins  of  Iho  bulb  and  of 
the  va^iim. 

The  lymphatics  pas."*  to  the  injniinal  glands. 

The  nerves  proceed  from  the  perineal  branch  of  the  internal  pudic 

Thk  Clitoris. 

Til  is  is  an  erectile  organ,  analogous  to  the  corpus  cavemognm  in  man. 
It  springs  from  two  roots,  which  are  attivched  to  the  ischio-pubic  mmi, 
and  which  unitt*  in  front  of  the  symphysis  to  form  a  single  body.  These 
roots  are  very  slender,  ascending,  and  are  situated  between  the  pubic  arcli 
and  the  bulbs  of  the  vagina.     (Fig>?.  50  and  51). 

It  is  attached  to  tho  inferior  and  anterior  portion  of  the  symphysis,  by 
a  suspensory  ligament,  in  front  of  the  vestibule  and  between  the  lal»ia 
minora,  which  furnish  a  prepuce  for  it.  It  ends  in  a  conoid  extremity, 
the  glans  clitoridis. 

Its  structure  does  not  differ  from  that  of  tlie  corpus  cavemosnm  in 
man.  The  same  fibrous  envelojKs  which  is  an  enuinutiou  from  its  sus- 
pensory ligament,  the  same  partition,  tlio  same  areolar  iuyer  formed  by 
muscular  trubecula?,  by  dilated  inosculated  capillaries,  by  helicine  arteries, 
by  veins  and  nerve  filaments.     It  is  essentially  an  erectile  organ. 

The  arteries  of  tho  clitoris  are  the  dorsal  and  cavernous,  a  brancli  of 
the  internal  pudic.  The  veins  end  in  the  vesioo- urethral  plexus.  Tho 
nerves'  spring  from  tho  internal  jmdic  non'c. 

Kobelt  has  carefully  studied  tin-  (Te<'fcile  apparatus  of  the  genital  organs 
of  woman,  and  we  refer  tho  reader  to  his  work  for  further  details. 

Tin:  Vkstibulk. 

This  is  a  triangular  surface,  limited  on  tlie  right  and  left  Ity  tho  labia 
minora,  above  and  in  front  by  the  clitoris.  Its  base  is,  in  the  median 
line,  the  urinary  meatus,  nnd  on  each  side  the  orilice  of  the  viigina.  Thia 
surface  has  some  piipillae  and  a  small  number  of  simple  sebtkccous  glands. 

The  Urikary  Meatus. 

Thia  is  the  external  orifice  of  the  urethm.  It  is  situated  on  the  median 
line  immediately  aU)Vo  the  tubercle  which  terminates  the  superior  wall 


72 


A   TttEATISE   ON   OBSTETRICS. 


of  the  va^[ina,  and  between  the  two  labia  minora,  aild  is  covered  by  their 
internal  surface.  This  opening  is  often  placed  at  the  centre  of  a  small, 
roun<l  and  projocting  cnshion,  sometimes  even  on  the  level  of  the  mucous 
menibmno  of  the  surrounding  parts.  This  arrangement  allows  it  to  bo 
fonnd  on  examination  withont  unc^overing  the  woman.  After  confine- 
ment, the  swelling  and  the  deformity  of  the  parts,  sometimes  render  it 
diffionit  to  find,  iiud  makes  catlieterism  vury  ditticult,  even  when  th« 
woman  is  uncovert'd.  The  best  prueedure  is  to  separate  the  labia  mmora 
f  with  the  index  and  middle  linger  ot  the  left  liand,  drawing  them  at  the 
Kime  time  slightly  upward.  The  orifice  of  the  meatus  then  opens  a  little 
and  the  catheter  can  bo  cjvsily  introduced.  If  done  gently  and  lightly 
this  small  operation  is  scarcely  painfnl  even  in  women  whose  genital  parts 
are  swollen.  [As  is  noted  further  on,  the  catheter  should  never  be  passed 
by  touch,  but  always  by  sight — Kd.] 


The  Vir.vo-vAGiNAL  Secretory  Glands. 


The  glands  which  con)jKisi<  the  vulvo-vaghial  secretorv  organs  are  the 
sudoriparous  glands,  the  sebaceous  glantla,  the  mucijiarous  follicles,  and 
two  special  glands,  the  vulvo-vaginal  glands. 

Suddj'i parous  Ohinth. — They  lire  found  on  tlie  inous  veneris  and  the 
external  surface  of  the  hibia  majom.  They  are  mingled  with  the  sebaceous 
glands  and  surround  the  base  of  the  hair  follicles. 

Scbiiceon-Ji  Glnnds. — They  occupy  the  mons  veneris,  the  internal  surface 
of  tlie  labia  majora,  the  two  surhices  of  tlie  labia  minora,,  tlio  fourchette, 
and  the  prepuce  of  the  clitoris,  but  they  are  never  found  in  the  vestibule, 
or  at  the  circumference  of  the  urinary  meatus. 

Muciparous  FoUides. — They  appear  in  two  forms,  either  singly  or  in 
groups.     Sappey  denies  their  existence.     Iluguior  describes  four  grou|-«. 

Ist.  Vejifibiilftr  Follicles, — S  or  10  single  ones;  they  are  only  recesses 
hi  the  cul-de-sac  of  the  mucous  membnme. 

2d.  Urethral  F<i//iffes. — They  are  numerous  according  to  Iluguier;  find 
scarce  according  to  Kobert.  Several  of  thcBo  follicles  are  sunk  in  the 
cellalo-vascular  tissue  of  the  urethra,  and  open  at  the  surface  of  the 
metliau  tubercle  situated  inmieiliatcly  below  the  meatus. 

3d.  Lfiteral  I'n'thral  Follickft. — They  are  smaller  and  all  their  orifices 
are  uuitod  at  the  bottom  of  a  couicail  depression.  They  do  not  invariably 
exist. 

4th.  Lateral  Follicles  at  fhe  Entrance  of  tht>  Vagina. — Theso  are  two 
or  three,  and  they  are  situated  on  the  lateral  portions  of  the  entninco  of 
the  vagina,  immediately  below  the  hymen  or  the  myrtiform  caruncles. 

The  Vulvo-vaginal  Glandi'.  —  (The  glands  of  Bartholin,  Duveniey^  and 
Coo[>er.)  They  have  been  studied  by  ITuguier,  who  called  them  the 
vulvo-vaginal  glands.  They  belong  to  the  class  of  globular  glands. 
There  are  two  of  them,  a  riglit  and  left,  situated  in  the  lateral  and  pos- 
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terior  portion  of  the  vagina,  about  .39  of  an  incli  s}j()\e  the  anterior 
Burface  of  the  hymen,  or  the  myrtifonn  caruncles,  in  the  angnlar  space 
which  reeulte  from  the  approximation  of  the  rectum  and  vagina,  and 
below  the  inferior  extremity  of  the  bulb. 

Very  small  in  infancy  and  atrophied  in  old  age,  they  are,  in  the  adnlt, 
very  nearly  the  sIzl'  of  the  kernel  of  an  apricot.  They'  present  an  in- 
ternal surface,  which  adheres  to  the  vagina,  and  an  external  surface, 
vhich  is  covered  by  the  constrictor  vagiuse  and  the  perineal  branch  of 
the  internal  pudic  nerve. 

Structure. — They  are  composed  of  lobes,  lobules  and  granulations,  the 
canaliculi  of  which  unite  in  a  single  canul  which  opens  immediately  in 
front  of  the  hymen  in  the  angle  which  it  forms  with  the  vulva.  This 
canal  it)  about  ^  inch  long,  and  aljout  .11  of  an  inch  wide. 


Tlo,  S3.— Scciirroinr  AppAjukiva  or  thx  Vixta  ;  thx  Vti.vo-VAaD(AL  Quum,  vrre  its  Vi 
AM)  KKxrcs,  ALOvo  wiTB  TH«  FoijjciJDK  OF  THE  Vi'LVA  (aft«T  //ui/uirr),— Till?  exU«nial  two  thlrdii 
of  the  left  labia  mAjora,  the  Kldn,  the  siiti-cuuineoiia  cellular  ttHsue,  thfaupt^rflulal  aponcurtieUstof  Uie 
,  and  the  ooDstrlctor  vafdoic  iiiiuioleor  the  wunc  side  art' removed,  au,  The  two  prmcipal 
I  of  Ibe  gland.  A,/,  Branches  com  idk  from  thf>  perineal  art^'rj--  ty,  Velmi.  j;.  Lateral  fol- 
Uctosof  ttMsmtraaceof  theTagina.  A.  Asovoding  ramus  of  the  iNchiiim.  i,  FoUidea  of  tJhe  vesti- 
J,  FoUlclm  of  the  cdrcumfrrence  of  the  urethra.  I,  Excretory  oriflc«  of  the  vulvo-va^sioal 
a.  The  gland,    o.  Bulb  of  the  Tastna. 


The  greater  portion  of  the  gland  is  covered  by  a  fibro-cellular  lamina, 
which  sends  prolongations  into  the  intervals  between  the  lobes  and  lolmlcs. 

The  arteries  come  from  the  artery  of  the  clitoris.  The  veins  form  a 
net- work  on  the  surface  of  the  organ,  and  empty  into  the  pudic  veins,  as 
well  as  into  the  venous  plexus  of  the  vagina  and  the  bulb. 


74  A  TREATISB  ON  OBSTBTRIOS. 

The  lymphatics  pass  to  the  ganglia  situated  in  the  cellular  space  be- 
tween the  walls  of  the  rectum  and  TBgina. 

The  nerves  come  from  the  internal  pudic. 

The  glands  secrete  a  ropy,  oily  fluid,  which,  by  lubricating  the  external 
parts,  facilitates  copulation. 


CnAPTER  TY. 


I 
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TIIK  MAMM.'E. 

'T^nE  mammw  are  glftiidnlar  organs  which  sccrcto  the  milk  for  tho 
-*-  nourishment  of  tli*?  new-born  chiM.  They  can  therefore  be  truly 
considered  aa   part  of  the  genital  organs. 

Position  and  Shape, 

They  are  two  in  Jiumber»  phiced  on  the  anterior  and  Buporior  part  of 
the  chest,  on  the  right  and  It-ft  of  tho  sUTuum,  in  front  of  the  pertom- 
lig  major,  and  in  the  spac;e  hetwuen  the  third  and  seventh  rib. 

Rudimentary  in  nuiTi  and  little  girk,  they  develop  to  the  time  of 
puberty,  increasing  in  size  during  pregnancy,  and  attain  their  greatest 
development  after  coufinoment,  under  the  influence  of  tho  secretion  of 
milk.  Their  size  is  uxtrymely  variable  in  difTeront  women,  and  especially 
in  different  mces.     The  left  breast  is  often  larger  than  the  rijjht. 

The  gland  is  generally  hemispherical,  but  often  has  a  conical  or  d1»i^oid 
shape.  Their  8ha|>e  is  greatly  changed  in  oged  or  thin  wofnen,  and  more 
than  all  in  women  who  have  nursed. 

Their  external  surface  has  three  distinct  zones:  a  white  jXTiphenil  part, 
smooth,  soft  and  yielding  to  the  toucli,  a  middle  part  which  forms  tho 
areola,  and  a  central  projecting  part,  the  nijiple. 

The  areola  is  rosy  in  young  girls,  and  ia  colored  in  prepniint  women. 
This  color  is  generally  the  same  as  the  color  of  the  hair.  Next  to  nothing 
in  blondes,  this  coloration  increases  in  brown-haired  women,  and  some- 
times becomes  very  deep  in  brunettes.  This  coloration  divides  tho  areola 
into  two  parts — one  centnil,  the  true  areola,  and  tho  other  eccentric, 
gurrounding  tho  latter.  This  is  tho  seconilury  areola,  which  is  mottled  or 
spotted.  We  will  return  to  this  when  wo  study  the  changes  in  the  geni- 
tal organs  caused  by  jiregnancy. 

The  akin  of  the  true  areola  contains  a  Urge  numlier  of  sebaceous 
glands;  also,  a  dozen  or  twenty  projecting  tubercles  which,  according  to 
some  writers,  are  only  sebaceous  glands,  to  others  (Depanl),  true  rudi- 
mentary nipples,  from  which  it  is  easy  to  extract  a  liquid  which  shows, 
under  the  microscope,  all  the  charaoteristics  of  milk.  Sappey  ex- 
plains tills  from  the  fact  that  ea<h  of  these  selsicoous  tubercles  is  crosswid 
by  »  little  galactophorons  duct  coming  from  a  supplementary  lobule  con- 
nected to  the  gland.     (Figs.  54  and  Tjo.) 

The  deep  surface  of  the  areola  is  lined  with  a  layer  of  muscular  fibres 
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placed  in  a  circle  around  the  areola,  forming  a  true  orbicular  mu».le 
— wlience  tbe  peculiar  retractile  power  of  the  areola. 

At  t\ui  cciitro  of  the  areola  is  tlie  nipple,  shaped  like  a  conoid  or 
cylindriojil  projection,  with  a  round  end.  It  is  from  .35  to  .4-  of  an 
in<*ii  high,  and  about  .33  inches  wide,  but  its  form  and  size  vary  greatly 
in  different  women.  In  some  cases  it  sinks  into  tlie  areola  and  recalls 
the  arrangement  of  the  umbilicus.  Its  surface  is  covered  with  highly 
develo|)ed  papilla',  so  developed  nnd  bo  compact  that  in  some  women  the 
nipple  has  a  true  nuiriform  apjieuranoe.  Below  the  skin  of  the  nipple  is 
a  connective  tissue  of  elastic  and  muscular  fibres,  analogous  to  that  of  tho 
areola.  It  is  crossed  from  its  bjise  to  its  apex  by  galactophorous  ducts 
which  open  at  its  free  end. 

The  posterior  surface  of  the  mamma  is  a  plane.  A  cellulo-fibrous 
lamina  covers  it  and  separates  it  from  tho  pectoralis  major,  to  which  it 
adheres  by  a  loose  cellular  tissue. 

Its  oircnmferenco  is  encircled  by  a  cellulo-futty  layer,  which  forms  its 
principal  means  of  support. 
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Ftp.  54.  Fio   56. 

Fioa.  M  and  V).— STKCKTrmw  OP  TRK  MAMMA— J!,  t.obulM.  m.  Nipple,  r,  Canaliculi.  «,  Sious 
of  the  galActopboruus  caaaJa.    v,  Vesidea  i.<r  winl  iChH/iiet). 

Structure  of  iJie  Mamriup. 

The  breast  consists  of  skin,  the  collulo-fatty  layer  that  lines  it,  and  the 
mammary  gland. 

Tlie  skin  of  the  periphend  part  has  tho  same  structure  as  the  skin  of 
the  trunk.  It  contaiins*  Itair  foUirN-s,  rudimcntiiry  sebaceous  glands,  and 
muscular  fibres,  which  are  attached  to  tlicir  inferior  ]>art,  and  which 
contain  tho  glands.  It  rests  on  a  collulo-fatty  layer  which  holds  it  like  a 
cushion. 


The  areolar  part  is  smaller  and  more  delicate.  Its  derma  consists  en- 
tirely of  fibres  of  connective  tissue  and  of  elastic  fibres.  It  contains  hair 
folliclea,  sebaceous  glands,  sudoriparous  glands,  and  its  internal  surface 
adheres  to  a  sub-areolar  orbicular  muscle. 

Mammary  Gland, — It  is  situated  below  these  parts  in  a  fold  of  tho 
fascia  superficialis.  It  forms  a  hard  muss,  thicker  in  tho  centre  than  at 
the  periphery.  It  is  composed  of  15  or  20  lobes  se])aratGd  from  each 
other  by  a  fibrous  covering  and  by  adipose  tissue.  Each  lobe  is  sub- 
dirided  into  lobules,  which  are  only  the  union  of  the  acini  enlarged  at 
their  end.  (Fig.  56).  F"rom  each  acinus  springs  a  cantilipulns  which 
ujutt?s  with  neighboring  canaliculi.  The  ducts  of  the  lobules  unite  in 
their  turn  and  form,  finally,  the  galactophorous  ducta.  There  are  15  to 
30  of  them, 
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Tio.  S6-— STHucmiE  or  rat  Breaht.  1,  Bkin.  S,  Adipooe  Hasue.  A.  Borjy  of  rrland.  4,  4> 
Crot-Ukp  projecliocus  of  K^a<i.  5,  !>.  Fat  nuaaes  betwiien  the  oresttu  0,  Milk  duuta.  7,  Siuua  ot 
milk  ducta.    8,  S.  St-cticm  of  miVt  ducU  in  glandular  timue.    0,  Nipple. 

At  the  base  of  the  nipple,  under  the  areola  (Fig.  56),  they  dilate  to  form 
the  lacteixl  sinus,  then  enter  the  nipple,  and  cross  it  entirely,  opening 
into  the  grooves  which  separate  the  papillte.  Their  walls  inclose  muscu- 
lar fibres.  The  acini  have  a  cuboid  epithelium;  the  gjilat^tophonms  ducts 
near  the  nipple,  have,  according  to  do  Sinety,  a  cylindrical  epithelium. 
Whatever  Paul  Dubois  may  have  thou-^ht  of  thfm,  these  galactophorons 
ducts  do  not  inosculate,  but  enter  tlio  nipple  separately. 

The  arteries  come  from  tho  external  and  internal  mammary  and  from 
the  intorcostals. 

The  veins  go  into  the  internal  mammary  and  axillary.  Of  these  veins, 
a  certain  number  are  sub-cutaneous  and  at  times  form,  under  the  areola, 
an  incomplete  circle,  called  UiiUer's  circle. 

The  nerves  come  from  the  thomcic  brimches  of  the  brachial  plexus  and 
from  the  intercostal  nerves. 

The  lymphatics  spring  from  the  gland  and  t!ie  skin;  the  glandular  go  to 
the  axillary  ganglia,  those  of  the  skin  enter  the  sub-areolar  plexus.     Ac- 
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cording  to  Cadiat  the  breast  of  a  nullipara  is  formed  of  a  hard  mass,  com- 
mencing at  the  nipple,  and  stretching  circularly  below  the  derma  so  as 
to  form  a  thick  plate,  resting  on  the  fatty  tissue  wliich  separates  it  from 
the  aponeurosis  of  the  pectorMis  major.  It  is  formed  of  fibrous  tissue 
crossed  by  fine  ducts,  the  first  foatnreB  of  the  glandular  elements,  which 
develop  in  conseqaence.  Primitively,  in  the  embryonic  period,  this  layer 
is  a  masa  of  nuclei,  lenticular  iii  form,  placed  below  tlie  derma. 
According  to  Langer,  in  the  centre  of  this  lenticular  body  is  a  little 
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Fro.  57.~Akosiaij«s  or  thk  Urrast. 


fossa,  which  is  the  centre  around  which  the  canals  of  the  gland, 
or  mthor  the  epithelial  cylinders  that  they  repi-esent,  will  dovelope. 
From  the  time  of  puberty,  the  two  j>arts  which  form  the  breast,  namely 
the  fibrous  layer  nnd  the  gsilaotophorous  duetfi,  develop  Bimultiineously, 
but  these  last  are  only  an  insignificant  part  of  the  organ,  in  a  well-formed 
breast.  In  a  young  girl  there  are  no  true  glandular  elements,  only  sim- 
ple epithelial  biids  forming  full  cylinders  as  in  the  fa?tU8. 

In  a  pregnant  woman  the  breast  umlergoes  great  changes.     The  glan- 
dular  proportion   exceeds  that  of  fibrous  tissue;  the  ducts  are  not  yet 
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permeiiblo,  but  at  the  centre  is  iilrejwly  noticeable  a  oertiiin  f|uantity  of 
fatty  particloa.  It  is  ouJy  in  pregnancy  that  the  glandular  structure  is 
complete"!. 

After  pregnancy,  it  is  tlic  fibrous  nuclei  which  take  the  place  which  tho 
glandular  vesicles  occupy  during  lactation. 

After  the  menoi«iuse  retraction  is  still  more  nipiil.  The  fibrous  layer 
contracts  little  by  little,  and,  in  its  place,  are  only  found  fatty  iloposits 
erooed  by  the  larger  galactophorous  canals,  which  still  remain,  and 
which  contain  a  greenish  yellow  serosity. 

Anomaues. 

The  mammary  glands  present  at  times  very  curious  anomalies.  Thus, 
there  arv.  women  who  have  more  than  two  mammae.  Tamier  saw  two 
thoracic  and  two  abdominal  mammae.  All  contained  milk;  and  it  ia  not 
rare  to  see  women  having,  after  confinement,  separated  lobules  of  the 
gland,  simulating  supplemenUii^  mamm%. 

The  existence  of  the  supplementary  nipple  is  less  rare.  We  show  (Fig. 
57)  a  woman  seen  by  us  in  the  clinic  who  had  four  nippleaj  two  axillary, 
two  thoracic.  The  supplementary  nipjjles  were  smaller,  though  regularly 
formed.     They  gave  milk  the  same  as  normal  nipples. 


PART  II. 


Physiological  Phenomena. 


CHAPTER  I, 

PUBERTY,  NUBHJTY,  OVULATION,  MENSTRUATION. 

PiTDERTY.     Nubility. 

rr^UFi  period  of  transformiitionj  during  -which  woman  passes  from  the  con- 
t  -*-  dition  of  a  child  to  that  of  a  yoiing  girl,  or  from  infancy  to  puberty, 
requires  for  its  complete  development  a  relatively  long  lapse  of  time. 
The  whole  economy  of  the  young  girl- is  deeply  alfeeted,  and  the  cliangeu 
that  take  place  in  that  economy  are  indicated  by  a  series  of  physical  and 
moral,  external  and  internal  modifications,  the  whole  of  which,  taken  to- 
gether, constitutes  what  is  called  puberty.  Now  a  woman  may  he  pubescent 
without  being  nubile;  for,  as  Pajot  observes,  nubility  implies  the  idea  of 
an  aptitude,  while  pul>erty  implies  a  particular  condition  which  aids  and 
renders  possible  the  exercise  of  tliat  aptitude.  A  young  girl  may,  then, 
be  pubescent  without  being  nubile,  but  nubility  must  necessarily  be  pre- 
ceded by  pul>erty. 

During  this  period  of  transformation,  the  breasts  of  the  young  girl  be- 
come larger,  the  pelvis  widens,  the  thighs  becomes  more  prominent,  the 
pubis  is  covered  with  hair,  and  the  character  changes. 

At  the  same  time,  there  appear  two  functions  which  indicate  the  part 
taken  in  this  transformation  by  the  two  essential  internal  organs  of 
woman,  the  ovary  and  the  uterus:  these  are  ovuLttion  and  menstruation. 

Puberty,  then,  renders  fecundation  possible,  but  nubility  alone  renders 
it  possible  for  this  fecundation  and  its  consequences  to  be  borne  without 
itioonveuienco. 

OVULATIOK.      MRNSTRrATTON. 

These  two  functions  are  comiidorcd  aa  one,  the  last  being  the  external 
manifestation  of  the  first.  We  will  see  tliat,  during  the  last  few  years,  a 
number  of  authors  tend  to  opjx>8e  this  view. 

By  ovulation  we  mean  those  phonoraona  which  occur  in  the  ovary,  and 
which  consist  in  the  maturing,  the  rupture  of  the  Onuilian  vesicle,  and  the 
depjirture  of  the  ovum  from  the  vesicle.  This  last  is  followed  by  the 
migration  of  the  ovum,  ami  the  cicatrization  of  the  Graafian  vesicle,  or  the 
production  of  what  is  called  the  corpus  luteum. 

Mahn'fffion  and  Rupture  of  the  Graajian  Vesicle. 

We  have  seen  that,  until  puberty,  the  Graafian  vesielen  form  the  ovi- 
genetic layer  of  the  ovary  (Figs.  58,  59,  60),  which  is  then  smooth  and 
uniform. 
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At  the  bogiuiiiiig  of  this  neriCMl,  fifteen  i>r  twenty  of  theao  vesicles  de- 
velop much  more  than  tlie  othors.  One  of  these  especially  seems  to  at- 
tnvct  all  the  protluctivo  activity^  it  develops  to  a  considerable  extent, 
funns  a  more  ami  more  marked  projection  on  the  surface  of  the  ovary, 
which  it  contiuuuily  ttpproaches,  uud  finally  becomes  almost  as  large  as  a 
cherry.  Under  tlie  influence  of  this  developmentj  the  vessels  of  this 
vesicle,  which  are  lengthened  and  compressed  by  tliis  distension,  become 
atrophied,  and  even  oblitt^ruted  at  the  highest  point  (Fig  61).  Its  wall 
grows  gradually  thinner,  finally  to  burst,  and  the  ovum,  forced  from  the 
ovary,  is  received  by  the  pavilion  of  the  tube.  This  phenomenon,  which 
is  reproduced  every  month,  constitutes  spontaneous  ovulation.  There 
o<;curs  hero  a  phenomenon  analogous  to  tliat  which  happeus  at  the  rup- 
ture of  an  acute  abscess. 


Fjob.  58,  50.  60  — VcnrtcAL  Skction  of  tub  Ovtu«wtio  I«AT«a,  BBOWUw  thk  Ovibacb  um 
Ovik  IN  Nrw-horn  Child,  iv  a  Giiil  or  I  am>  ts  a  Woman  np  ao.  A,  New-born  child.  B,  Qlrl  of 
4.  C  Woman  o(  80.  1,1.  t,  EpUhellal  layercompoKeU  of  a  BinKlolnyM-ot  prtuniRtfoci'lls.  3,  2,  J, 
The  OTif:enoUc  layw  meetinfc  (he  cplMipUum  fit  thn  ovaiy.  The  os'iaocs  Beein  [i)UL-h  more  ntmier- 
OUR  in  tlie  rectus,  yl.becAii:^  thi-y  ftn«  alrcmly  turtlii-raiMxrl  in  llie  Rirl  of  -t.  miitBlill  more  fti>  in 
the  woman  of  30,  C.  8.8,  3,  Subjawnt  portion  of  the  bulb  of  lh<?  ovary.  4,  4.4.  Vesicles  mor« 
dereloped  than  the  cnirrounding  ovhwcti,  and  In  which  thi»OTuin  ht  very  apparent  (j^tippey,  TYatti 
d'Anatomie  Descriptive.) 

The  liquid  which  the  vesicle  of  de  Graaf  normally  confeiins,  gradually  in- 
creases, and  flows  into  the  cavity  of  the  ovisac,  thus  distending  and  thin- 
ning its  walls  nion^  and  more,  which,  having  reached  the  limit  of  tlicir  re- 
sistance, give  way  and  burst,  allowing  the  liquid  and  the  ovum  to  escape. 
This  requires  a  space  of  time  that  varies  generally  between  six  and  eight- 
days,  and  is  accompanied  by  a  swelling,  a  marked  tumefaction  of  the  ovary 
on  the  side  where  the  vesicle  developed.  The  researches  of  Puecli,  Dej>aul 
and  Gni-niot,  leave  no  doubt  of  this. 
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The  height  and  tliickneas  of  the  oi^n  are  especially  modified.  This 
Idevelopement  of  the  orary  is  due  to  the  congestion,  which  ia  produced  in 
the  ovary  at  the  time  of  evolution  of  the  follicle;  and  tliis  congestion  is 
greatenrhen  the  follicle  that  develops  is  deeply  situated,  and  lias  a  longer 
path  to  traverse  in  order  to  reach  the  surface  of  the  ovary.  In  certain 
cases  blood  effusions  are  produced  either  in  the  hypertrophied  vesicle,  or 
in  the  neighboring  ovisacs,  or  in  the  bulk  of  tlio  ovary.  Again,  the  rup- 
ture of  the  vesicle  of  de  Graaf  may  take  place  in  a  slow  and  gradual  man- 
.  ncr.  Tlxe  true  membranes  are  first  torn,  and  it  always  results  from  this 
that  a  small  bloody  extravasation  oocurs  ut  their  summit.  The  peri- 
toneam  yields  last»  but  it  is  very  rare  that  this  hemorrhage  ia  sufiicieut  to 
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rift.  81.— Veholb  at  DC  Obaat  oif  THK  ponrr  or  Hvproiuc  (CiM(e).  cc*.  SecUim  of  the  uter- 
laaaiiwaua  membnuid,  cm  which  are  the  orltletw  ot  tli«  ut^^rlno  kIiukIs-  /<  lotcmal  orjnot»  of  the 
OtanB,  w,  XnacnUr  wall  of  the  utenis  and  RmHIons  of  a  niiinlnT  of  v«>in».  fi,  Vji»ri»''i1  portion  of 
Dm  c«T»1x  w.  Vai^tiut.  *,  Mumtis  membrane  of  the  oervlx.  z.  Cavity  of  the  UUTUS  (,  Brood 
lucwnmta.  r,  RoniiU  liraniFnts.  f.  Tiih«>.  o.  Ovary.  >»,  Vesicle  of  de  Oraaf.  l\  Oriflccs  of  ihe 
tuN*.  /).  Parilion  of  the  tube,  j,  Viwlcle  of  de  Ornaf,  at  the  point  of  rupture.  (Virgiugtrl,  who 
ootumltteil  suicide  durlb^  the  iiit«r-tueu8tniiiJ  period), 

form  a  clot  capable  of  filling  ihe  follicle  of  de  Uniuf.  Ordinarily,  it  ia 
limited  to  slightly  tinting  the  finid  tliat  effuses  in  the  vesicle  after  the 
expulsion  of  the  ovum. 

Migration  of  ihe  Ova, 

At  the  moment  when  the  Graafian  vesicle  ruptures  am^  allows  the 
ovum  to  esoipe,  the  tube  is  applied  to  the  ovary,  and  surrounds  it  with 
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its  pavilion;  hence  the   oviiiri  jyeuetratea  the  i>avilion,  and  from  there 
pu8sc»  into  the  canal  of  tho  tiihe,  which  roiulucta  it  to  the  uterus. 

According  to  the  older  authors, — llallorat  their  head, — this  adaptation 
of  the  til  he  to  the  ovary  ia  duo  to  the  contnvction  of  muscular  fibres  sit- 
uated within  the  walla  of  that  orgau.     Many  of  tliem,  struck  by  the  vio- 
let color  of  the  tube,  and  by  its  hypenpmia  at  tlic  time  of  menstruation, 
admit  a  true  erection  of  the  tube.     According  to  Uouget  this  fluxion  is 
not  Kuflieicnt»  und  he  explains  this  adaptation  by  the  direction  of   the 
muscular  fibres,  which  he  discovered  am!  studied,  in  the  ovary,  the  tube 
and  the  pavilion.     The  ovum,  seized  by  the  pa\'ilion,  is  thus  forced  into 
the  tube  by  the  contraction  of  these  muscular  fibres.     This  explanation 
does  not  satisfy  modern  writers,  and  each  one  fans  given  one  of  his  own. 
Although  Kchrer,  and  Li^geois  regard  this  phenomenon  as  a  true  ejec- 
tion from  the  ovary,  which  throws  the  ovum  into  tlie  pavilion,  just  iis  the 
semen  is  thrown  into  the  vagina,  yet,  acconling  to  Kiwisc-h  uinl  Sehroetler, 
the  cells  of  c^'lindricul  epithelium  with  vibratile  cilia,  which  the  tube 
possesses  at  its  ulKloniinu!  extremity,  establish  around  that  orifice,   and 
in  the  serous  fluid  that  continually  lubricates  the  peritoneum,  a  continu- 
ous current  capable  of   c^irrying  with  it  purticles  as  stnall  iks  an  ovum. 
The  existence  of  this  seroiis  current  has  been  demonstrated  by  Hecker. 
If,  on  the  contrary,  the  ovum  does  not  reach  the  interior  surface  of  the 
pavilion,  it  is  lost  in  t!ie  abdominal  cavity,  and  this  explains  the  so-often 
negative  results  of  sexual  intercourse,  and  extra-uterine  pregnancy.     Ac- 
cording to  Sehroeder,  this  serous  current  nuvy  bo  strong  enough  to  carry 
the  ovum,  expelled  from  one  ovary,  to  the  tube  of  the  opposite  side.     This 
is  what  is  called  external  migration  of  the  ovum.     These  extenud  migra- 
tions take  place  in  CJises  of  deviation  or  of  obliteration  of  one  of  the  tubes 
by  influnimation,  which  Ims  brought  about  adhesions  or  the  production  of 
false  membnines.     Tho  cases  of    Rokitcuiski,  Cstihak,   Laschka,   Drejer, 
Scanzoni,  Oldham,  etc,,  conflrm  this  theory.    Leopold,  of  Leipzig,  studied 
this  question,  and,  after  having  re[>cated  the  experiments  of  Parsenow, 
and  discussed  the  known  facts,  he  arrives  with  Kussmanl  at  the  follow- 
ing conclusions:     Tho  ovum,  ejected  by  the  ovary  of  one  side,  may  enter 
the  tube  of  tho  opposite  side,  when  the  vibratile  current  of  this  latter 
carries  it  towards  the  ovary  which  ejected  the  ovum.     The  contact  of  the 
two  organs  is  not  iniHsjicnsable  for  the  migration  of  the  omm,  for  the 
vibratile  current  acts  from  a  dist^uice. 

What  the  Gernuius  call  the  internal  migration  of  tho  ovum,  and  what 
is  observed  in  animals  where  the  two  cornua  of  tho  icterus  are  separated, 
is  questioned  in  the  human  race,  although  a  case  of  Schultze  seems  to 
prove  the  possibility  of  it.  This  was  a  case  of  tubal  pregnancy,  in 
which  the  abdominal  extremity  of  tho  tube  developed  by  jn-egnancy  was 
closed  by  adliesjons.  The  ovum  in  this  case  seemed  to  have  been  seized 
by  the  tube  of  th:.'  healthy  side,  to  have  crossed  the  uterus,  nnd  entered 
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the  other  tube  by  the  uteiine  orifice,  and  to  have  been  finally  deTelo])t'il 
in  this  latter  organ.  The  question  in  this  caao  is,  above  all,  whether  the 
obliteration  of  the  tube  was  not  consecutive  to  the  penetration  of  the  ovum. 

According  to  Ilenlc,  there  is  on  the  ligament  that  unites  one  of  the 
fringes  of  the  pavilion  to  the  ovary,  a  groove  covered  (as  Waldeyor  has 
proved)  with  epithelium,  with  vibratile  cilia.  The  ovum  follows  this 
groove  to  reach  the  psivilion  of  the  tube. 

Whatever  be  the  theory,  when  once  in  the  |>aviliou,  the  ovum  enters 
the  canal  of  the  tulje,  passes  its  whole  length,  and  reaches  the  uti^riue 
rarity  twelve  or  fifteen  days  after  it  hus  left  the  ovary.  The  movenieut 
of  the  cilia,  may  contribute  to  this  progress,  but  it  is  greatly  aided  by  tho 
peristaltic  contractions  of  the  tube,  contractions  which  Imvo  been  proved 
to  exist  by  Colin  \\  sheep  killed  during  heat. 

In  the  Graafian  follicle  the  ovum  is  surrounded  by  t!ie  disc  or  cuniu- 
las  proligeroua.  At  the  moment  of  rupture,  this  cumulus  proligeroiis  is 
carried  away  with  the  ovum.  Its  colls  disappwir  during  the  passage  of 
the  ovum  through  the  first  external  third  of  tho  tube.  Thoy  arc  then  re- 
placed by  an  albuminoid  layer  which  surrounds  the  ovum  during  tho  rest 
of  its  journey  through  tho  canal  of  the  tulie.  This  albuminoid  layer  itnclf 
disappears  at  the  uterine  orifice  of  the  tube;  and  the  ovum,  tliua  arriving 
freo  in  the  uterine  cavity,  cither  dies  here  when  it  has  not  lieen  fivun-' 
dated,  or  is,  on  the  contrary,  gnifted  on  to  it  when  fecundation  lias 
taken  place. 

In  general,  the  ovaries  alternately  furnish  the  ovum,  but  this  is  far  from 
[ways  being  tho  case,  for  the  same  ovary  sometimes  makes  several  eon- 

cntivo  ovulations.  In  the  human  race  this  process  of  ovuhitinn  ori'urs 
about  every  four  weeks,  to  finally  cease  only  at  the  i>eriod  of  the  meno- 
pause. 

Corjwra  LutM. 

Tlio  rupture  of  tho  vesicle  of  de  Graaf  is  followed  by  cicatrization,  nnd 
there  results  the  corpora  lutea. 

These  were  dcacribetl  by  Fallope,  Wcilcher-Coiter,  Steon,  and  Regnier 
de  Graaf,  and  studied  Ijy  Malpighi,  who  numed  them  the  eorjiora  lutea,  and 
who  considered  them  glands  which  secreted  the  ovum  to  protect  it,  and  to 
aid  its  ejection.  Regnier  de  Graaf,  the  elder,  established  that  it  was  ilue 
to  the  cicatrijsation  of  the  follicle,  but  he  wiw  wrong  in  milking  it  the  ex- 
closive  result  of  a  fecundating  coition.  The  mere  number  of  cicatrices 
on  the  same  ovary  prove  that  thoy  could  not  proceed  from  former  ])reg- 
nancies,  ITaller,  less  exclusive,  considered  them  only  as  the  manifesta- 
tion of  sexual  intercourse.  In  1837,  Coste  showed  that  these  corpora 
lutea  were  found  on  the  ovaries  of  virgins,  and  that  they  were  conse- 
quently dependent  upon  the  rupture  of  the  ovisacs,  and  tluit  this  burst- 
ing was  independent  of  tho  act  of  copulation,  and  occurred  at  the  time  of 
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the  menses.  In  1821,  J.  Power,  aiid  in  1836,  Girdwood,  suspected  the 
relation  existing  between  ovulation  and  menatraation;  the  latter  having 
found  on  the  ovary  of  young  girls  a  number  of  cicatrices  nearly  equal  to 
that  of  menstruations.  This  result  Wiiacontirraed  in  1*534  by  Robert  Lee, 
but  it  was  not  until  1839  and  184U  that  Gendrin  and  Negrier  demonstrated 
that  meuistriiation  coincides  with  the  maturation  of  the  follicles  of 
do  Gniaf,  and  that  this  maturation,  is  followed  by  the  ejection  of  the 
ovum,  and  necessarily  leads  to  the  formation  of  a  corpus  luteum,  without 
there  having  l>een  fecundation  or  oven  copulation.  Bishoff,  and  especially 
Raciborski,  confirmed  this  by  a  series  of  experiments.  Nevertheless,  the 
work  of  Coste  shows  that  coition  has  a  certain  influence  on  the  matura- 
tion of  the  Graafian  vesicles. 


if-^'-. 


Fio.  6S. 


FlO.  08. 


FlO.  «4. 


Fio.  ea.— Fkjub  Cobfto  Lcnrm.— Follicle  In  complete  maturity.    (After  Leopold.) 

Fio.  68.— CoRPtJB  Limeoii  or  thk  EioBrR  or  xinth  Day.— Ovary  eight  or  nine  days  utter  tlie 

beglnniuR  of  the  last  menstruation. 

Fta.  84.    Corpus  Ldteiii  of  three  WcsKJi.—TTveuty.one  days  after  tbebe^Umlng  of  tb«iiten- 

atruatlon,  and  neTen  or  eight  days  before  the  next  mcnittruation. 


There  is  then,  jiccorditig  to  all  these  authors,  a  direct  relation  between 
menstruation  and  ovulation.  We  have  already  said  that  lately  certain 
authors  opixise  this  idea.     We  will  return  to  this  in  a  few  moments. 

It  is  especially  a  propos  of  the  iuterpretation  of  the  production  of 
the  corpora  lutea,  that  writers  disagree.  Thus,  according  to  Nfgrier, 
.Tones,  Montgomery,  Patersoii,  Robert  Lee,  R-irry,  the  coloration  is  dne 
to  a  deposit  of  a  yellow  material  between  tfie  two  layers  of  the  vesicle,  a 
deposit  preceding  even  the  rupture  of  the  vesicle,  and  which  sorves  to 
repel  the  ovum  and  aid  its  ejection.  Yet,  according  to  Pouchet,  there 
forms  ill  the  interior  of  the  vesicle,  and  not  between  its  membranes,  a 
clot  which  becomes  the  active  agent  in  the  ejection  of  the  ovum.  Accord- 
ing to  Wagner.  Bishoff  and  Co.«te,  the  formation  of  the  corpus  luteum  is 
due  to  a  growth  and  thickening  of  the  internal  layer,  the  clot  of  Poucliet 
existing  only  accidentally,  and  serving  only  to  hinder  the  formation  of 
the  corpus  luteum.     (Figs.  63,  63,  64.) 

According  to  (>'osto,  Courty,  Longet,  KoUikor,  this  phenomenon  takes 


PLATE   III.  (After  Leopold.) 


Fio.    1.    Recently  ruptured  follicle. 
Figs.  2  and  3.    g,  recent  corjms  luteunL 
Fios.  4  and  5.    c,  large  typical  corpus  luteum. 
a,  b,  recently  niptured  follicle. 
8,  follicles  ready  to  bui'si 
Fig.    6.  s,  recent  tj-pical  corpus  luteum. 

u',  recent  cicatrix. 

g,  next  oldest  corpus  luteum. 

m'',  its  cicatiix. 
Fig.    7.  p,  tj-pical  corpus  luteum  is  not  shown,  but  the  next  in  age. 
Figs.  8  and  9.    c,  tj-pical  coi"pus  luteum. 

/,  a  typical  coi-pus  luteum. 


PLATE    IV.  (After  Leopold.) 


Fig.    10.  n,  typical  coi-pus  luteum. 

/,  retrogi-essing  follicle. 
Figs.  11  and  12.     Large  promiuent  follicle. 

h,  ruptured  follicle,  about  one  day  old. 
Fig.    13.    c,  large,  tj-pical  coiims  luteum. 
k,  retrogressing  blood  clot. 

iif,  ruptured  follicle,  filled  with  blood,  and  ready  to  break. 
Fig.    14.     Typical  corpus  luteum  with  cicatrix. 
Figs.  15  and  16.     u,  cicatrix  of  tj'pical  corpus  luteum. 

h,  its  base ;  /t,  retrogressed  blood  clot ;  r,  border  of  coii>u8 
luteum  ;  of,  supei'ficial  ripe  follicle. 
Figs.  17  and  18.     c,  corpus  luteum,  five  weeks    old;   c/,  corpus 
luteum,  about  ten  days  old  (o^'ulation  without  menstniation);  g,  recently' 
ruptm-ed  follicle,  a  t\-pical  corpus  luteum  ;  t,  second  tubal  opening. 
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place  as  follows:     "  When  the  ovum  has  osciiped,  takirtg  with  it  a  portion 

ol  the  cellular  layer  in  which  it  was  imbedded,  tho  internal  layer  of  the 

dniafian  vesicle,  which  is  mucous,  thick,  non-retractilo,  and  in  contact 

with  the  remaining  portion  of  that  cellular  layer,  becomes  the  seat  of  a 

protouud  change,  and  this  modildoation  is  manifested  by  a  sort  of  hyper- 

tnipbr  or  tumefaction,  and  by  the  distension  of  the  vessels  it  contains. 

The  external  layer,  on  tho  contrary,  is  fibrous,  elastic  and  connoctod  with 

the  stroma  of  the  ovary.     It  docs  not  participtito  in  this  change,  but  it 

retracts.    Its  retraction,  coincident  with  the  tumefaction  of  the  former, 

irhicii  is  united  to  it  at  certain  points  by  tibres,  causes  the  formation  of 

folds  in  the  internal  layer.     These  folds  soon  come  into  contact,  and  give 

the  interior  of  the  vesicle  tho  ajijwanince  of  the  ccreV>rul  convolutions. 

Tills  aspect  becomes    more  marked   when   the   intt-rnal   layer  is  most 

STollen,  and    the   external   layer  greatly  rotmcted.      Now,   the  corpus 

Intoum  results  from  this  hypertrophy  of  the  internal  layer,  and  the  ro- 
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Txa.   «B.— TuAjrayntsB  Sscnow    OT  th»  Mdcous  Mkxbraite  or  thb   Bodt  or  thk  I'TERrs. 
(The  third  djiy  of  iuetBStru8tli..ii),  if,  Mucous  lay  (rr.   A/',  Muscular  layer.    C,  Cavity,   ifjtvr  L^^poUl.) 

traction  of  the  external.  When  the  cause  of  so  pronounced  a  thickening 
of  the  internal  layer  of  the  ovariiin  capsule  is  sought,  it  is  found  to  be 
due  simply  to  the  development  of  the  cells  that  compose  this  tissue. 
They  increase  little  by  little,  and  finally  reach  a  diameter  six  or  eight 
times  as  great  as  that  which  they  luul  beforu  rupture.  The  moleoulur 
grannies  which  they  contain  niultijilv,  and  are  converted  into  largo 
gjobulea.  This  individual  increase  of  the  cells  necessjirily  produces  that 
of  the  membrane  which  they  form.  The  layer  of  <  ells  that  covers  the 
internal  layer  is  raiseti  by  the  convolutions  nf  the  latter,  but  it  plays  a 
jHiRsive  part,  and  docs  not  participate  in  its  hypertrophy.  The  tumefac- 
tion of  the  layer  increases  till  the  vesicle  of  de  Graaf  is  obstrncted.  From 
the  thirtieth  to  fortieth  day  of  pregnancy,  tho  convolutions  form  straight 
adhesions,  which  elTace  their  contour.  The  corpus  luteum  up[H"ar8  as  a 
compact  mass,  and  the  tumor,  which  gradually  increased,  retrogrades. 


The  vessels  disappear,  the  hypertropliied  colls  vanish,  their  gmnnlar  con- 
tour is  reabsorbed,  and  the  whole  mass,  which  enters  little  by  little  into 
the  tissue  of  the  ovary,  is  finally  reduced  to  a  small  lardaceons,  yellowish 
tubercle,  and  in  other  csises  to  a  simple  colorless  librous  core,  like  au  old 
cicatrix.     Finally  the  eorpus  lutcum  disapjieara. "     (Loiiget.) 

According  to  Pouchet  and  Itaoiborski,  the  yellow  coloration  is  due  to 
an  extravasation,  or  to  an  imbibition  similar  to  tkit  which  is  produced  in 
ecchymosis.  According  to  Longet  and  Coste  it  is  caused  by  the  common 
tint  uf  the  granules  contained  in  the  cells. 

We  see  that  these  authors  admit  the  existence  of  two  layers  in  the  vesi- 
cle of  de  ( J  ruaf.  To-day,  modern  anatomists  only  grant  a  single  lay^er, 
hut  its  reduplication  and  the  union  of  these  folds  are  admitted  by  all. 
llcnce  the  opinion  of  Longut  is  nearly  exact. 
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Fio.  (!».— Mvcotta  MnaRANK  or  Boot  or  Utbrdb,  THnto  dat  or  MKitanntUATTOir.  3t.  if'.  Mucous 
•naniiwuijlftrlttyeni.   (Leopold.) 

According  to  Robin,  tho  thickening  of  the  membrane  of  the  ovisac  is 
due  to  the  increase  of  tho  amorphuus  mattxir  that  it  coutains,  and  es- 
j>ocially  to  a  deposit  of  a  large  quantity  of  fat,  and  to  an  enormona  in- 
crease in  number  ajid  volume  of  the  true  cells  of  the  ovisac.  At  the 
same  time,  the  vesst^ls  and  connective  tissue  increase,  and  we  can  show  the 
presence  of  pigment,  and  of  crystals  of  hematoidin,  the  last  vestiges 
of  tho  blood  in  the  vesicle  at  the  moment  of  rupture.  When  the 
corpora  lutea  are  passing  away,  an  inverse  phenomenon  takes  place: 
the  cells  are  atrophied  and  disappear  by  absorption,  as  well  as  tlie  amor- 
phous matter  that  unitos  them.  The  cicatrix  is  now  only  represented  by 
laminated  tissue,  whieh  bleiidn  with  the  ovarian  tissue.  Yet  we  may  still 
find  fatty  vesicles  or  free  fat,  and  amorphous  or  crystalline  coloring 
matter.     (Robin.) 

If  we  no  longer  keep  the  old  distinction  between  true  and  false  corpora 
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Intea,  we  mtist  nevtirtholeea  dietinguiflli  two  kituls.  Those  which  result 
from  the  cicatrization  of  a  follicle,  after  the  ejection  of  the  ovum  without 
being  foUowetl  by  conception,  and  those  which  are  followed  by  concep- 
tion and  gestation:  corpora  lutea  of  menstruation,  and  corjiora  lutea  of 
prejrnancy. 

While,  according  to  Coste,  the  evohition  of  the  first,  the  corpora  lutea 
of  menstruation,  requires  thirty  or  forty  days,  ten  ilays  of  increase,  and 
from  twenty  to  thirty  for  definite  cicatrization;  that  of  the  corpora  lutea 
of  pregnancy,  tlie  old  true  corpora  lutea,  requires  a  much  loTigcr  time. 
Much  longer,  although  of  the  same  nature,  it  attains  its  mtvximum  be- 
tween the  thirtieth  and  fortieth  day  after  conception.  There  is  tlien  an 
interval  which  lusts  till  towards  the  close  of  the  thinl  month ;  from  thia 
point  begins  the  jwrifjd  of  atrophy  which  only  ends  after  delivery,  for  the 
corpus  Intenm  still  remains,  in  the  first  days  tlmt  folkw  delivery,  as  a 
Bmall  tubercle  from  .31  to  .39  of  an  inch  in  diameter.  The  disipjwar- 
'ance  is  not  complete  until  a  month  after  deliver}'.  Unfortumitely  we 
bave  had,  during  our  stay  at  the  Clinic  and  the  epidemics  of  puerperal 
fever,  oiily  too  many  occasious  of  verifying:  the  truth  of  this  assertion  of 
Coflte. 

Sometimes,  however,  the  evolution  is  more  rtijiid,  and  Coste  cites  a  case 
where  the  absorption  was  complete  in  a  woman  M'ho  died  during  the 
eighth  month  of  pregnancy. 

Causes  Of  the  Fall  of  the  Ovum. — If  gpotituneity  of  formutimi,  of  in- 
crease, of  maturation,  and  of  sheilding  of  the  ova  was  admitted  for  all  ani- 
mals, it  was  not  the  same  for  man,  and  the  miunniifens.  It  was  thought 
that  in  them,  the  formation  of  the  ovum  dated  oidy  from  the  nioinent 
when  the  seminal  fluid  unite<l  with  an  unknown  fcinidu  element  con- 
tained in  the  ovaries.     (Longet.) 

When  de  liaer  discovered  the  ovum,  ho  greatly  disturbed  this  liypothesis 
of  an  exception  in  favor  of  man  and  tlie  inurnnnfers,  The  researches  of 
Coste.  Nf'grier,  Douvernay,  Raciboi'ski,  IJishotf  and  Courty,  showed  defi- 
nitely that  the  phenomenon  of  spontaneous  ovulation  exists  in  woman  as 
jn  other  species  of  animals,  witho\it  the  intervention  of  the  niaU-.  Rut, 
tfaongh  this  intervention  is  not  necensary  to  determine  the  rupture  of  the 
follicles,  and  the  ejection  of  the  ovum,  it  does  not  follow  that  it  has  no 
influence  on  these  two  physiological  [iliunomena,  when  it  is  exerciswl  at 
an  op]>ortuno  time.  Thus,  (.'oste  has  shown  that  the  constant  presence 
of  the  male  hastens  the  return  of  heat.  Again,  ropuliitiori,  without  being 
the  essential  cause  of  the  ri]>ening  of  ova,  precipitates  this  phenomenon, 
or  prevents  it  from  ])rnviug  al)ortivu. 

The  rtjpture  of  the  follicle  of  do  (Jniaf  resuits  from  congestion  and  the 
accnmuhltion  of  fluid  in  the  follicle,  which  distends  it  beyond  limit  and 
lDake.s.  it  burst.  Ilenco  it  is  evidout  thiit  coition  and  the  wmen,  ju-ting 
5  stimuli,  may  augment  this  congestion,  revive  it  when  it  abates  or 
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dimmishee,  and  thus  become  the  efficient  cause  of  the  rupture.  Sponta- 
neous orulation,  nevortheless,  is  tho  most  frequent,  and  it  takes  place  at 
intervals,  which  viin'  in  the  different  species,  but  are  generally  fixed  for 
each. 

While  in  the  animul  species  this  epoch  corresponds  to  heat,  in  woman 
these  phenomena  correspond  to  what  is  ciklled  the  catamcniul  epoch, 
menstruation. 

In  womun,  as  in  aninnils^  heal,  monstruation,  is  the  nutural  time  for 
the  maturation  of  ova,  and  therefore  the  most  favorable  for  conception. 

Menstkuation. 

Menstruation  (menstrual  flow,  menses,  catamenia,,  flow,  catamenial 
flow,  etc.),  is  a  function  of  the  female  organism,  a  temponu7  and  inter- 
mitting function,  that  is  made  manifest  by  two  kinds  of  phenomena:  in- 
ternal phenomena,  the  evohition  of  the  vesicle  of  de  (Iniaf,  and  the 
formation  of  the  corponi  lutea;  extermil  phenomena,  of  which  the  most 
appim-nt  is  a  bloody  flow  through  the  genitid  passages.  Temporary,  for 
it  exists  only  from  puberty  to  the  menopau«c,  this  function  is  intermittent, 
and  we  may  say  periodic,  for  it  is  miuiifested  by  a  series  of  phenomena 
which  are  reproduced  nearly  every  month.  This  bloody  discharge  is 
only  the  conseqiKiiire  of  tlic  hy}ier;emiii  which  in  [troiluced  in  tlic  whole 
genital  system  of  women:  ovary,  tubes,  uterus  and  broad  ligaments. 

Acconling  to  Kichct,  the  venous  system  of  the  broad  ligament  plays  a 
considerable  pjirt  in  this  function,  and  the  plexus  which  the  veins  form 
in  these  ligajuunts.  may  bo  tumefied  enough  to  become  ajipreciable  to 
vaginal  touch,  during  the  menstrual  period.  We  have  alreaily  seen  that 
accordiug  to  Richet,  these  veins  become  varicose,  may  even  burst  in  cer- 
tiiiu  cases  luid  become  the  origin  of  hematoceles,  which  are  above  all  ob- 
served at  the  time  of  the  catamenia. 

Annlomicn!  Mudijkatmna  of  the  Genital  System  produced  bij  Meyistruation, 

The  anatomical  phenomena  which  occur  during  menstruation  are  not 
limited  to  the  ovary.  The  whole  genital  apparatus  participates  in  the 
vital  activity  then  ])roduced,  and  there  occurs,  in  the  vascular  jxirtions 
especially,  a  series  of  uioditications  wliich  have  been  carefully  studied  by 
Coste,  Ch.  Kobin,  Richet,  Rouget  and  Kobclt.  Rouget  has  shown  that 
the  ovary,  the  tube,  the  uterus  and  their  vessels,  are  surrounded  by  a 
system  of  muscular  fibres  which,  under  tlnj  influeuce  of  the  ovarian  nisus, 
contract,  anJ,  compressing  the  venous  plexus,  retard  the  flow  of  blood. 
The  flow  of  blood  being  retarded,  the  circulation  is,  in  turn  imjMjded; 
honce,  increase  of  tension  in  the  ea]iillarie8  and  other  vessels;  hence, 
arrest  of  blood  in  the  uterine  tissue,  exaggoratoil  congestion,  and,  as  the 
final  ]dionomenon,  the  rupture  of  the  capillaries^  and  appearance  of  the 
menstrual  flow. 
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The  uterus  ia,  next  to  the  ovary,  most  influenced  by  tlie  monetnuil 
fanctiou.  Under  the  influence  of  eongesticju  its  volume  incrcasea  u  quar- 
ter, a  third,  and  sometimes  more>  It  thus  becomes  eusily  accessible 
through  the  aMominal  wall.  According  to  Ttouget,  the  uterine  tissue, 
tilled  with  blood,  suffers  a  true  erection.  The  vertical  diameter  of  the 
uterine  cavity  increases  from  .19  to  .39  of  an  inch  according  to  Ilichet. 
Ita  fibres  become  more  red,  more  supple,  and  more  sjwngy. 

The  cervix  becomes  larger,  softer,  and  violet  colored.  The  external 
I  OS  opens  slightly;  the  cervix  seems  to  lengthen  and  to  become  more  ac- 
icessibie  to  the  finger  of  the  investigator.  The  internal  oa  opens  to  give 
[passage  to  the  fluids  from  the  cavity  of  the  body  of  the  uterus. 
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Tn.  9f.—ftrw  FV>iufATtoK  or  Mrcora  Mkhbrank  or  thx  Boot  or  nrE  Utcrcr.— Prom  eight 
to  nine  dayti  after  tbe  beg^nlsg  of  the  lust  inenatrualion.    {AlUtr  Liopold. ) 

The  mucous  membrane  of  tlie  utttrine  cjivity  becomes  thicker,  and  is 
colored  a  deep  reddish-brown.  It  becnnies  folded  and  mamilliited.  Tho 
bypertrophied  glands  become  tho  seat  of  an  abundnnt  secretion,  tho  sub- 
rpithelial  vascular  net-work  of  Kobin  becnrnea  ninre  apparent,  surrounds 
the  enlarged  orifices  of  the  glaTids,  aud  thus  gives  the  mucous  membrane 
tho  appearance  of  a  sieve.  (See  Figs.  fiS  and  G6).  Soon  the  epithelium 
wlijch  covers  it  loosens,  the  cajjillaries,  ceasing  to  bo  supported,  yield  to 
the  pressure  of  the  bloo<l,  and  burst  in  a  number  of  small  crevieef,  just 
lis  the  pituitary  mucous  membrane  biirstK  in  epistaxis,  and  the  blood  flows 
through  these  innumerable  microscopic  openings. 

The  menstrual  fluid  is  tlien  composed  of  blood,  the  products  of  mucous 
secretion  and  epithelial  cells. 

It  is  the  mucous  membrane  of  the  body,  and  especially  of  tho  fundus, 
tliat  furnishes  the  catameuial  discharge.  The  mucous  uietnbnine  of  tho 
cervix  scarcely  participates,  Ita  vessels  are  more  resisting  aud  do  not 
burst;  they  merely  dilute.     Thus,  the  discharge  that  proceeds  from  the 
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cenix  is  purely  imifinis.  and  only  mixes  with  that  which  comes  from  the 
cavity  of  the  body. 

Acoording  to  Joliii  Williams  until  Txopold,  the  raodifications  of  the 
muoous  membrunc  in-e  analogous  to  thosse  wliich  occur  during  pregnancy 
and  delivery.  The  phenomena  which  we  liave  Just  mentioned,  are  ac- 
companied by  a  true  dcgenei-ution  of  tho  mucoua  membmne,  which  ex- 
foliates coil  by  coll.  But,  according  to  Leopold,  thcso  phenomena  are 
limited  to  the  most  superficial  layer  of  the  mucous  membrane,  and  its 
ghinds,  and  they  do  not  occur  until  after  the  appearance  of  the  dia- 
chargp,  and  liouce  could  not  be  its  cause,  as  Kuiulrat  and  Engehnnn 
ilioughl. 

The  tulx'8  participate  in  this  hypenemia,  their  A^essels  are  injected,  their 
walla  thicken,  and  they  also  suffer  a  sort  of  erection  which  brings  them 
toward  the  ovary.  Their  canal  is  sometimes  filled  with  blood,  which  aug- 
ments the  menstrual  flow. 

As  for  the  brosid  ligaments,  the  same  phenomena  of  congestion  occur 
in  the  uterine  and  mib-ovarian  plexus  which  they  conUiiu.  Hence,  as 
llicliet  said,  the  possibility  «>f  feeling  the  jjrojectious,  due  to  the  great 
development  of  these  plexuses. 

The  vagina  becomes  redder,  darker,  warmer,  its  circnhition  more  active, 
the  mucous  membrane  slightly  swollen,  and  its  secretion  has  more  or  less 
odor,  according  to  the  woman.  The  women  feel  torpid,  heavy,  and  com- 
plain of  fatigue,  and  an  unusual  lassitude. 

Even  the  vulva  seems  to  become  tumefied,  and  is  sometimes  the  seat  of 
slight  pruritus;  urination  becomes  more  frequent;  in  a  word,  the  whole 
genitjil  system  participates  in  this  function. 

The  breasts  swell,  become  harder,  more  sensitive,  somctimea  even 
painful. 

liesides  the  genital  organs,  the  ciitamenial  epoch  reacts  upon  the 
rest  of  the  eeouomy,  and  it  is  not  rare  to  see  women  experience  a 
little  flatulence,  accomjsinied  with  diarrhunt;  taken  with  neuralgic 
pains,  headaclie,  tonsillar  or  her]ietic  angina,  swelling  of  the  thyroid 
gland,  tiiinsitory  congestions  and  cutaneous  eruiitions,  especially  on  the 
face.  All  this  is  aceompanicd  by  a  feeling  of  sickness,  general  fatigue, 
which  is  shown  by  a  want  of  calmness  and  repose,  with  an  excitement 
and  a  nervous  susceptibility  which  reacts  u^ion  the  moral  and  intoUectual 
condition.  In  sonio  Ciises  even  a  slight  febrile  movement  occurs.  We 
liave  seen  that  this  state  is  in  intimate  relation  to  the  evolution  of  a 
(iraafiau  vesicle.  Women  without  ovaries  do  not  have  the  menstrual 
discharge.  But  what  is  the  precise  moment  of  the  maturation  of  the 
ovum?  It  is  imjJOHsible  to  determine,  for  this  maturation  varies  with  the 
individual  and  with  circumstances.  "Rouget's  reaearchoa  show,  however, 
that  it  is  generally  in  the  last  days  of  the  menses. 

In  the  last  few  years,  however,  some  writers  oppose  this  view  as  too 
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iteohbe.  and  even  go  so  for  as  to  deny  the  correlation  l»etween  ovulation 
aad  moustruation. 

It  is  not  very  rare  to  find,  in  young  girls,  a  great  number  of  GrajifiaTi 
follicles  in  process  of  devolopmoiit,  and  even  in  an  ajipartmt  stiUe  of 
maturity.  But,  in  tliem,  tliu  vesicle  duos  not  rupture,  and  tiiose  devel- 
oped follicles  disappear  by  simple  regression.  IJut  some  writers  go  still 
further.  Giraudet  de  Tours,  Heigel,  F'aul  Mund<',  and  de  Sinety.  have 
tn'cd  to  show,  tliat,  on  the  one  haml.  spontitnuinis  ovulation  may  take 
place  without  the  menstrual  discharge,  and  that,  on  the  other  hand,  the 
menstrnal  flow  may  take  phico  without  ovulalion. 

Beigel,  who  among  the  first  waa  against  the  old  theory,  cites  the  case 
0/  AshwtU,  who,  in  three  autopsies  on  women  who  died  during  the 
menses,  found  on  the  ovaries  no  traces  of  corpora  hiteii,  or  of  the  rupture 
of  the  vesicle  of  de  Oraaf.  To  an  analogous  case  of  I'aget's,  we  may  add 
Kolliker's  ten  eases,  those  of  GirwcMKl,  ("oste,  Giraudet,  Godard,  and 
Gabler,  who,  in  a  great  number  of  acute  dise:i8e8,  observed  blo<xiy  dis- 
charges analogous  to  the  menses,  hut  indejMiudont  of  ovulation,  and  which 
be  called  uterine  epistaxis. 

Beigel  then  calls  attention  to  the  more  singular  cases,  in  which  there 
hftd  been  an  extirpation  of  the  two  ovaries,  and  a  continuation  of  raenetrua- 
tion,  those  of  Clay,  Beigel,  Peaslee,  Kooberh'  and  Storer;  we  may  add 
those  of  Atlee,  Spencer  Wells,  Haker-lirown,  Croodoman,  lA-fort,  ilo 
Tessier,  etc  Ormieres  (1880)  collected  alt  the  caties  of  raenetruation  after 
simple  and  double  ovariotomy  and  hysterer-tomy. 

From  another  point  of  view,  in  cases  of  congenital  al>8enco  of  the 
uterus,  if  the  ovaries  are  inttvct,  there  is  ovulation  atul  the  production  of 
corpora  lutea  without  menstruation.     (Oldham.) 

Gubler  cites  caises  in  which  ovulation  preceded  menstruation  by  several 
years. 

De  Sinety  found  traces  of  recent  cor]>ora  lutea  in  M"omon  whoso 
menses  ha<l  disitpiieared  for  some  time  on  account  of  disease. 

Finally,  Taruier  and  L'liautreuil  mention  the  cases  of  married  women, 
who  became  pregnant  without  the  ruapj*aranee  of  the  menses,  and  the 
rarer  cases  whore  women  conceive  after  the  meno]>ause. 

According  to  Beigel  these  facts  are  couelusiv*,';  but  the  researches  of 
Guaaerow  and  W'aldeycr  i>how  that  in  certain  cases  there  is  in  the  pedicle 
of  certain  ovarian  cysts  a  quantity  of  ovarian  tissue,  and  that  even  here 
are  found  traces  of  cori»ora  lutea.  Nevertheless  some  of  these  facts  seem 
indisputable.  Beigel  does  not  hesitate  to  conclude  from  them  that 
menstruation  is  absfjlutely  independent  of  ovulation.  For  him,  menstru- 
ation ought  to  be  considered  as  a  genital  impulse,  repeated  from  time  to 
time,  and  accompanied  by  an  afflux  of  blood,  and  a  great  distension  of  the 
capillary  vessels  of  the  uterine  mucous  membrane,  and  very  probably  of 
the  tubes,  and  terminating  by  a  bloody  disclmrge  coming  from  these 
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ca]nllarie8.     The  part  takeu  by  the  ovaries  would  then  be  as  passive  as 
that  of  the  uterus,  the  vagina  and  the  tubes. 

The  theory  of  Gendriu,  N6grier,  Bishoff  and  Coste,  is,  nevertheless,  nJ 
yet  the  classic,  theory.  ^H 

[In  many  women  who.  apparently,  do  not  menstruate,  and  yet  certainly 
do  ovulate,  close  inquiry  will  reveal  the  fact  that,  while  they  do  not  liave 
a  {wriodic  red  discharge,  they  do  have  a  pi^riodic  white,  the  so-called 
white  menaoa.     These  cases  are  not  rare. — Ed.] 

First  Appearance  of  the  Menses. 

If.  in  a  number  of  young  girls,  the  first  menstrual  hemorrhage  appears 
suddenly,  thia  is  far  from  being  the  case  always.  This  hemorrhage  is 
nsnally  preceded  by  malaise  and  local  and  general  trouliles,  which  may 
rt'iiippfar  for  several  months,  until  menstruation  ia  definitely  established. 
Tliu  child,  which  is  to  become  a  woman,  each  mouth  exfieriences  a  weight 
in  the  hypo-gaatrium,  colic  and  swelling  of  the  breasts;  at  the  vulva  there 
apjKjars  white  mucous  discharges,  but  it  is  not  uutil  after  some  time  that 
the  true  nu'Ustrual  discharge  appears.  Tho  first  appearance  of  this  dis- 
charge is  subject  to  the  influence  of  a  certain  number  of  conditions,  which 
wo  will  successively  \*sijss  in  review. 

Among  these  coiuiitious  is  one  that  Raciborski  called  the  genital  sense, 
and  which  ho  defines  as:  the  greater  or  less  vigor  that  nature  displays  in 
tho  development  of  the  veHicles  of  do  Oraaf.  If  the  menses  generally 
ap[H3ar  in  young  girls  from  the  twelfth  to  the  sixteenth  year,  it  is  not  rare 
to  find  a  much  earlier  appeunince.  There  arc  even  cases  where  they  have 
not  appeared  until  the  twentieth,  twenty-second  and  even  the  twenty-fifth 
year.  All  writers  have  shown  that  very  great  differences  exist  in  the  de- 
velopment of  the  ovaries  in  the  ftetus,  and  these  differences  are  accent- 
u;»ted  with  ape,  thus  impressing  corrcs^>onding  changes  upon  the  menstrual 
function,  ILiciborski  cites  a  great  numl)er  of  facts  that  justify  this  Jisser- 
tion.  Among  these  cases,  there  is  one  in  which  the  ovarian  activity 
seemed  to  begin  from  tlie  very  first  years,  not  to  say  the  firet  months, 
after  birth,  and  it  is  sufficient  to  recall  the  cases  of  Dezeimeris,  Comar- 
mond  (dc  Lyon),  I^  Beau,  d'Outrepont,  and  Suaervind.  These  cases,  wliieh 
liaciborski  characterizes  as  anomalies,  show  clearly  that,  in  certain  indi- 
viduals, this  genital  power  ia  much  more  developed  than  in  others,  and 
tliat  the  menses  appear  much  sooner.  Besides  these  cases  of  precocious 
nionstruation,  there  arc,  on  the  contrary,  women  in  whom  menstruation 
is  delayed,  and  does  not  appear  for  the  first  time  until  the  twentieth  to 
tho  twenty -sixth  year.  There  are  other  ciu^es  in  wliich  the  menses  never 
occur.  In  these  women,  tho  absence  of  tho  menses  does  not  absolutely 
exclude  ovarian  evolution,  hence  they  may  become  pregnant,  but  they  are 
much  less  apt  to  be  fecundated  than  women  in  whom  the  mouses  are 
normal  and  regular. 
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Next  to  the  influence  of  the  genital  sense  is  that  exercised  by  heredity 
Mid  race.    Heredity,  the  influence  of  which  is  felt  in  so  many  different 
wi;e,  can  not  fail  to  exercise  its  action  upon  menstruation,  and  it  shows  it- 
self in  some  cases  in  a  most  remarkable  way.     The  cases  of  Courty  prove 
this  sufficiently.    Not  less  is  the  influence  duo  to  race.    In  the  East  Indians 
the  menses  appear  very  early,  but  in  young  girls  bom  in  India  of  English 
poreDtfithcy  are  retarded.     The  researches  of  Schukitz,  which  were  ctir- 
ri«i  on  in  the  different  provinces  of  Austria,  where  the  races  aro  diverse, 
t»tftblish  a  difference  of  two  years  between  the  time  of  appearance  of  the 
nieneeg  in  the  Hungarians,  and  the  people  of  other  provinces.     From  this 
pint  of  view,  then,  the  Magyar  race  is  more  precocious  than  the  Oermun 
and  Scliivic  races.     Lagneau  tried  to  explain  the  differences  between  I'aris 
and  Strusbonrg  by  the  mixture  of  the  two  races  which  form  the  jwpula- 
tion  of  the  Lower  Rhine.     Finally,  Raciborski  lias  shown  that  among  the 
Jews  of  Poland,  who  intermarry,  and  where,  consequently,  the  rice  is 
not  mixed,  the  menses  appear  earlier  than  in  other  women.     In  the  latter 
titfv  a])pt^r,  on  an  average,  at  fifteen  years  and  nine  months,  while  in 
llie  .leweeses  they  appear  at  fifteen  years,  five  months,  and  twenty-six  days. 
Tbe  influence  of  latitude  and  climate  is  evident  for  widely  different 
climates,  and  has  been  exaggerated  by  a  number  of  writers.     We  may  say 
in  a  general  way  that  menstruation  is  more  precocious  as  we  near  tbe  Equa- 
tor, more  backward  as  we  near  the  cold  countries.     Taniier  and  Chan- 
treuil,  set  this  epoch  at  between  twelve  and  eigbteon  years  for  tom|>erate 
climates,  from  eleven  to  fifteen  for  hot  climiitos,  and  from  thirteen  to 
twenty-one  for  cold  climates.     The  average  temperature  is  also  of  imjior- 
tancc.     Under  the  influence  of  heat  the  number  of  precocious  menstru- 
ations increases,  and  that  of  tardy  menstruations  decreases.    The  contrary 
happens  under  the  influence  of  cold. 

City  life  or  country  life,  the  method  of  education,  and  the  diet,  all  af- 
fect the  period  of  the  first  menstruation.  Women  in  cities  menstruate 
ner  than  women  in  tlio  country,  women  of  the  working  class  before 
Idren  of  the  wealthy;  but  great  allowance  must  bo  made  for  the  de- 
moralization existing  in  the  Mork-shops  and  factories,  which,  by  develop- 
ing the  genital  instinct,  Icjids  to  i)recocity  in  the  menstrual  function.  On 
the  other  hand,  insufficiency  or  b«vd  quality  of  food  often  retanls  puberty, 
while  a  rich  diet,  and  a  life  of  luxury  and  pleasure,  hasten  its  appearance. 
A  curious  phenomenon  is  called  the  vicarious  menstruation.  Tbts  may 
occur  in  two  ways:  in  one,  the  menstrual  discharge  tiikca  plac*\  but  in  a 
minimum  dogroo,  and,  at  the  same  time,  a  hemorrb^e  from  some 
other  organ  than  the  uterus  is  produced.  This  is  principally  from  tlui  lungs, 
pituitary  body,  or  intestinal  canal,  or  iu  the  Bid>-cutanous  cellular  tissue, 
(the  breasts,  of  which  we  have  had  an  example).  These  hemorrhages 
form  the  supplementary  menses.  In  the  other  instance,  there  is  no 
uteriuo  hemorrhage,  and  it  is  replaced  by  a  bloody  discharge  from  the 
Vol.  L— 7 
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lunjafs,  intestine,  nose,  mouth,  anrfaco  of  a  sore,  of  an  erectile  tumor,  or 
the  skin.  (Jacquemier).  Courty  saya  that  in  these  cases  this  vicarious 
menstruation  stops  if  pregnancy  occurs;  appearing  again  after  confine- 
ment, thus  acting  like  the  true  menses. 

Sometimes  tho  menstrual  hemorrhage  takes  place  on  the  internal  sur- 
face of  the  uterus,  but  the  Wood  does  not  flow  to  the  exterior,  being  re- 
tained in  the  interior  of  the  uterine  cavity  or  the  vagina,  by  a  partition 
of  the  vagina,  an  imperforate  hymen,  in  a  word  a  defect  of  formation  of 
the  uterus,  cervix,  the  vagina,  or  of  the  vulva.  This  phenomenon, 
which  may  cause  grave  results,  is  called  retention  of  the  menses.  In 
other  cases,  the  flow  occurs  accompanied  by  extreme  suffering,  and  the 
woman  ejects  a  true  membranous  sac,  or  at  least  slireds  of  membmnes, 
the  microscopic  examination  of  which  demonstrates  it  to  be  exfoliated 
uterine  mucosa,  really  degenerated  as  at  confinement.  This  form  of 
menstruation  is  called  pseudo-mcnibRinous  dysincnorrhcBa. 

Characteristics  of  the  Menstrual  Blood. 
The  quantity  of  blood  lost  by  women  at  each  menstrual  j>eriod  is  ex- 
tremely variable;  thus  the  figures  given  by  writers  vary  from  eighteen 
oances  to  three  ounces.  These  dilTerencea  are  explained  not  only  by  in- 
dividual variations,  but  als*^  by  the  difficulty  of  estimating  the  exact  quan- 
tity of  blood  contained  in  the  menstrual  flow,  which  is  sdways  mixed  with 
the  mucous  secretions  of  the  vagina  and  utiTUs.  Besides,  exactness  is  still 
more  diflftcult,  because,  although  there  are  women  who  only  lose  a  few 
ounces  of  blood,  there  are  others  who  lose  upwards  of  eighteen  onnces. 
This  hemorrhage,  which  cerbiinly  would  be  excessive  for  some,  is  on  the  con- 
trary admirably  borne  by  others,  and  does  not  affect  their  health.  Never- 
theless, the  averugn  eiui  bo  placed  at  from  three  to  six  ounces.  The  quan- 
tity of  blootl  lost  varies  in  the  sjime  wonuin,  according  to  her  diet,  health, 
exercise,  abuse  of  the  sesiml  relation,  condition  of  health  or  sickness,  and 
consequently  there  is  nothing  fixed.  There  are  three  stages  of  the  men- 
strual discharge,  corresponding  exactly  vvith  the  auutomical  changes  of  the 
uteri  nu  mucous  membrane.  At  the  stiirt,  the  glandular  activity  predom- 
inates; the  natural  consequence  of  thi$  is  that  mucous  discharges  predom- 
inate, the  fluid  is  slimy,  with  a  penetrating  oilor;  it  is  more  or  leas  colored, 
either  alight  or  dark  red,  and,  muler  the  microscope,  numerous  epithelial 
colls  are  found,  which  eomo  from  the  mucous  membrane  of  the  uterus 
and  vagina,  and  a  large  quantity  of  mucous  globules  coming  from  the 
glands,  the  whole  mixed  with  red  globules  more  or  less  numerous  and 
unchaiiged.  In  the  second  stage,  the  blood  is  almost  pure.  The  dis- 
charge is  then  liquid,  slightly  slimy,  and  deep  red  like  venous  blood. 
Finally  the  third  stage  or  period  of  decrease  arrives.  The  diminution  in 
the  number  of  blood  globules,  the  increase  of  the  mucous  secretion,  re- 
stores it«  first  character  with  this  difference,  that  the  epithelial  elements 
are  very  few. 
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It  is  not  rare  to  see  women,  in  whom,  jiiter  this  third  suigo,  a  now  dia- 
cbarg()  of  almost  pure  blood  follows;  only  this  discharge  ordinarily  lasts 
but  twenty-four  hours,  and  is  followed  by  a  purely  mucous  discharge^ 
which  may  last  thirty-six  or  forty-eij^ht  hours. 

i^omc  writers  have  claimed  tliat  meuBtrual  blood  differs  from  ordinary 
bifwd  ia  ita  TJsrxteJty  and  lack  of  coagulability,  and  wish  to  make  a  diag- 
noatic  sign  of  it  from  the  bloo<l  that  accompanies  an  abortion.     This  is 
slffloluttily  a  wrong  statement,  for  there  are  a  large  number  of  women  who 
distiiwrge  clots  at  the  time  of  their  menses;  and  we  would  fall  into  serious 
«rror  if  we  should  consider  the  presence  of  clots  in  the  hemorrliago  com- 
iiig  from  the  genital  organs  as  an  indication  of  a  misoarriuge.     The  men* 
sbrnal  blood  was  thought  for  a  long  time  to  bo  a  poisonous  fluid,  liaving 
•B  injurious  effect  on  living  things,  men,  animals,  and  plants.     This  is 
«fit)neou8,  of  course.     Chemical  analysis  has  shown  that  the  menstrual 
bli»od  Joes  not  differ  greatly  from  ordinary  blood.     But.  although  the 
menstrual  blood  is  not  poisonous,  it  is  not  tho  less  true  that  the  muooaa 
element  which  it  contains  has  at  times  irritating  and  injurious  qualities, 
vliich  csinse  a  peculiar  form  of  clrronic  infltimraation  of  tho  urethra,  Avhich 
Iwig  been  well  studied  by  Diday  (of  Lyons).     If  these  accidents  can  hap- 
pc'u  in  our  temperate  climate,  tliey  can,  with  more  reiison,  occur  in  hot 
cliniHtes;  hence  the  wis<iom  of  tho  law  of  Moses  which  forbade  cohabi- 
tation with  woman  during  the  menstrual  period. 

Progress  and  Duration  of  the  Mensen. 

The  chief  characteristic  of  tho  menses  is  their  periodicity,  but,  although 
thej  are  periodic,  the  interval  between  the  periods  is  not  the  siirao  in  all 
cases;  it  can  oven  vary  in  tho  same  woman.  In  most  cases,  this  interval 
is  from  twenty-five  to  thirty  days,  but  there  are  some  women  in  whom 
the  meuses  are  ahead  of  or  behind  an  exact  numlxir  of  days.  According 
to  Paul  Dubois  and  Courty,  t!ie  interval  should  lx>  a  solar  month  of  thirty 
days  and  not  a  lunar  month  of  twenty -eiglit  days;  but  it  is  useless  to  try  to 
fix  an  exact  date,  for  irregularities  in  return  are  very  frequent.  They  aro 
the  rule  at  the  commencement  of  puberty,  and  at  the  niunopause,  and  tho 
meiueB  very  frequently  change  from  the  effects  of  marriage  and  repeated 
pregnancy.  In  some  women,  in  the  interval  between  tho  two  periods, 
toward  the  middle  of  the  intermenstrual  time,  there  occur,  unexpectedly, 
signs  of  uterine  and  ovarian  hyjjeremia,  accompanied,  or  not,  by  a  slight 
bloody  discharge,  called  the  supernumerary  menses. 

Although  the  menses  vary  greatly  in  periodicity,  there  are  still  greater 
mriations  when  we  wish  to  determine  tho  duration  of  the  menstrual  dis- 
charge. Ordinarily  it  is  from  three  to  six  days,  but  exceptions  are  fre- 
quunt. 

The  following  is  a  table  (from  Paul  Dubois)  showing  the  duration  of  the 
menstrual  jwriod  in  GUI)  women: 
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of  women  menstraate  for 

eight  days,  but  Pitul  Duboia  says,    with    truth,  that  by  eiglit  days  the 
women  injally  mean  seven,  or  one  week. 

Phyaiological  Characteristics  of  tite  Moises. 

Tliis  is  a  question  wliich  it  is  yet  actually  impossible  to  answer.  The 
menstrual  flow  was  considered  by  the  ancients  as  a  means  of  unloading  the 
organism,  from  month  to  month,  of  the  surplus  of  blood;  thh  explan- 
ation, which  is  biised  on  the  old  theory  of  plethora,  is  not  admissible  to- 
day, for  it  Ims  bcL-n  proved  that,  during  prugnancy,  not  only  is  there  no 
plethora  but  that  there  is  aniemia.  But,  if  the  menstrual  flow  is  not 
intended  to  unload  tho  organism  of  surplus  blootl,  it  has  another  object 
according  to  Andni!  and  Gavarrot.  These  writers  sjiy,  that  tho  quantity 
of  carbonic  acid  exhaled  by  the  lungs  increases  in  women  until  puberty, 
from  this  time  on  it  diminishes,  increasing  again  after  tho  menopause. 
The  suspension  of  tho  menses,  which  is  determined  by  pregnancy,  nurs- 
ing, ameiiorrhoca,  etc.,  restores  the  incrtjase  of  carbonic  acid  as  after  tho 
menopause.  The  purpose  of  the  menstrual  flow  would  then  be  to  increase 
in  women  the  {thenomena  of  combustion;  it  would  therefore  bo  a  kind  of 
natural  oinuiictory. 

Although  tho  menses  are  periodical  and  regular,  there  are  certain  causes 
which,  for  tho  time  Ix^ing,  suspend  them  during  the  active  period  of  the 
genibil  system.  Some  of  these  cjinses  are  physiological,  as  pregnancy  and 
confinement;  others  are  of  a  pitthologiiml  nature. 

Prt^gnancy  almost  always  stops  the  menses,  and  cases  of  women  men- 
struating during  pregnancy  should  be  al>sohtte!y  rejected,  unless  they  are 
ft<lmitted  Jis  entirely  exceptional.  The  menses  commence  agJiin  about  six 
or  seven  weeks  after  conftuement.  but  this  is  not  certain,  for  they  are  not 
rarely  delayed  until  tho  end  of  the  second  and  even  of  the  third  month. 

It  is  lactation  which  stops  the  menses,  at  least  during  the  first  months. 
The  return  of  tho  menses  in  tho  wet-nurse  is  generally  indicated  by  the 
bad  quality  of  tho  milk.  But,  in  the  wet-nurse,  the  stopping  of  tho  men- 
ses does  not  interfere  with  o\iilation,  and  this  is  proved  by  the  remark- 
able inimher  of  women  who  become  pregnant  while  nursing.  Besides 
these  physiological  causes,  there  are  others  which  induce  the  cessation  of 
tho  menses  from  a  pathological  stand-point;  such  m,  qnick  and  violent 
emotions,  cold,  tieinorrluige  and,  finally,  the  essential  fevers.  These  last, 
it  is  true,  are  not  ahvays  active  in  causing  the  cessation  of  menstruation, 
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luttbej  have  a  remarkable  influence  on  it;  thus,  iti  aotny  cases  they  in- 
crMsethe  bloody  discharge;  in  others,  and  moro  frequently,  diminish  or 
«ven  eDtirely  stop  it. 

MissoPirsE — Duration  of  the  Activity  of  tub  Genital  Oroans. 

Eren  aa  we  hare  seen  that  puberty  causes  in  a  young  girl  a  series  of 
«itemiil  phenomena  which  are  the  evidence  of  clianges  taking  place  in 
the  tiitemal  genital  organs,  in  the  sswne  way  the  menopaude,  critical  age, 
orchiageof  life,  shows  itself  by  a  series  of  changes  which  Indicate  the 
ccsation  of  the  active  perio«l  of  woman's  existence. 

The  menopause  is  the  time  when  menstruation  ceases.     No  definite 
time  can  be  fixetl,  the  menopause  Uiking  place  in  some  women  at  thirty- 
fire,  thirty,  or  even  twenty-eight  ywirs,  in  some  the  menses  occur  up  to 
siitj,  axty-five  and  sixty-eight  years.     I  once  saw  a  very  curious  case  of 
« Toman,  in  whom  the  menses  stopped  at  forty-eight  years  with  all  the 
phenomena  of  the  menopause,  and  in  whom  at  sixty,  a  dozen  years  after,- 
ther  reap])eared  for  two  years,  the  periods  having  the  same  regularity 
and  the  same  intensity  as  at  her  prime.     This  tardy  reapfiearance  had  no 
effect  on  her  general  and  local  health,  and  the  last  appearance  at  sixty- 
two  years  and  two  months  took  place  without  injuring  her  health,     Thia 
woman  died  at  seventy-two  years  of  ago  of  ^nieumonia.     But  the  extreme 
%ure8.  from  thirty  aiid  sixty  to  eighty  years,  are  wholly  exceptional,  and 
igenerall^it  is  between  forty-five  and  fifty  that  the  critical  ago  occurs. 
According  to  statistics  of  various  authors,  tlni  ordinary  ago  in  Paris  is 
ifty  yeai-s.     The  average  duration  of  genital  life  in  women  is,  then,  from 
thirty  to  thirty-one  yejirs.     We  ought  to  add  that,  the  early  or  liitti  cessa- 
ion  of  menstruation,  does  not  necessarily  prove  that  ovulation  sutlers  the 
[same  cessation,  or  the  same  persistence,   for  we   know  tliat  the   two 
[pheuomena,  hemorrhage  and  follicular  development,  iiro  not  necessarily 
Icpvndeut  on  each  other.     (Depaul),     We  find  the  same  iufluenoos,  in- 
sraely,  as  in  j)uberty,  but  less  marked;   and  we  must  not  conclude  that 
^women   who  menstruate  early  are  those  in  whom  the  niL-usos  stop  the 
Lvoonest.     The  contrary  would  rather  seem  to  be  true.      L»nc«reaiux  said 
lihat  alcohol  caused  an  early  atrophy  of  the  ovaries,  especially  in  their 
flandular  pjirt. 

In  general,  the  menopause  does  not  tjike  ])lace  suddenly,     ll  com- 

uieiices  by  irregularities  in  the  menstrual   flow.     Soon  this  ceases  for 

Bevenil  months,  followed  by  a  real  flow;   then  there  are  variations  in  the 

l-duration,  quality  aiul  quantity.     At  the  same  time  various  geneml  ail- 

[mfUts  appear,  congestions  of  different  organs:  t!ie  head,  the  lungs,  and, 

[above  all,  the  liver.     The  genital  organs,  on  the  coutrary,  seem  in  some 

^cases  to  be,  for  the  time.  es]HH'ially  active.     The  genital  sense  seems  to 

awake,  and  as  there  still  survives,  in  geneml,  some  development  of  the 

I  breasts  and  a)>ilomen,  eerUiin  women  bylieve  themselves  to  be  pregnant, 
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(a  nervons,  false  pregnancy),  all  the  symptoms  of  which  they  think  they 
have. 

These  phenomena  are  accompanied  hy  more  special  ones  in  the  genital 
organs,  which  are  expressed  by  one  word,  atrophy.  The  ovaries,  first, 
waste  rapidly,  their  vascularization  diminishes,  and  they  are  changed  into 
a  true  fibrous  tissue.  The  uterus,  the  same  as  the  ovaries,  becomes 
atrophied,  its  arteries  are  incrusted  with  calcareous  matter,  its  veins 
become  varicose,  the  cervix  loses  its  length,  decreases  in  size,  sometimes 
shrinking  entirely  away. 

Even  the  external  genital  organs  change;  the  labia  majora  dry  up  and 
sink  down,  the  vulva  has  a  venous  tinge,  the  hair  of  the  pubes  whitens 
and  falls,  the  breasts  become  fiabby,  in  a  word  the  woman  loses  her  sex — 
habits,  desires  and  functions,  approaching  those  of  a  man.     (Depaul.) 

The  name  critical  age,  given  to  the  menopause,  seems  to  indicate  that 
the  menopause  predisposes  to  certain  diseases,  particularly  organic  dis- 
^ases  of  the  genital  apparatus.  This  opinion  is  considerably  exaggerated,  as 
statistics  prove,  but  it  is  not  the  less  true  that  this  time  is  marked  in 
woman  by  the  appearance  of  various  affections  generally  unimportant,  as 
hemorrhoids,  bleedings,  cutaneous  eruptions,  etc 
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FECUNDATION. 


~t?E('UXT)ATIOX,  or  impregnation,  is  the  result  of  the  combination  of 
the  male  nml  female  elements,  the  semen  and  the  ovum.     To  muke 
this  combination  requires  the  connection  of  the  two  sexes  by  copulation. 

COPULATIUS. 

Copnlation,  or  coition,  consists  of  the  union  of  the  two  sexes,  whioh 
dwulil  be  preceded  in  man  by  erection  of  the  penis,  the  placing  of  the 
glaiis  in  the  genital  organs,  and  the  omission  of  semen  or  fecundating 
fluid,  which  is  thus  carried  directly  into  the  genitjil  organs.  It  is  this 
final  phenomenon  of  emission  which  is  followed  by  the  progression  of  the 
semen  into  the  genitals,  the  fecundating  liquid  thus  seeking  the  ovum, 
vliich  has  been  dejwsited  in  the  tube. 

In  woman,  copulation  is  a  much  more  passive  act  than  in  man.    It  con- 
gists  of  the  reception  of  the  male  organ,  accompanied  by  the  erection  of 
the  clitoris  and  bulbs  of  the  vagina,  but  without  emi:<sion  proi)eriy  so- 
csiled,  it  being  only  an  exaggerated  secretion  of  the  vulvar  and  vnginal 
glands,  and  particularly  of  the  vulvo-vaginal  glands. 

In  one  sex  as  well  as  in  the  other,  the  act  is  prece<Ied  by  desire,  the 
sexual  appetite,  and  is  accomiwinied  by  voluptuoua  si-nsjitions,  genomlly 
greater  in  man  than  in  woman,  and  which  are  intended  to  insure  the 
accomplishment  of  a  function  on  which  the  reproduction  of  our  kind 
depends.  But,  although  in  man  this  feeling  is  us  absnlute  as  possible, 
in  vroman  it  is  much  less  clear  or  developes  later.  Resides,  it  is  not 
necessary  to  fecundation,  and  it  is  not  rare  to  see  motluTs  of  families  in 
whom  this  voluptuous  senssition  has  never  been  present. 

Again,  although  in  man  there  is  alwavH  an  emission  of  fecundating 
liquid,  oviilation  comes  but  once  a  month  in  woman.  Copulation  is 
therefore  not  always  followed  by  fecundation.  The  voluptuous  sensa- 
tion, in  its  turn,  is  not  necessary  to  fecundation,  and  examples  of  women 
who  liave  been  impregnated  while  sleeping  from  the  effects  of  alcohol  or 
chloroform,  and  through  artificial  focundatiou,  prove  that  the  woman  is 
really  passive  in  the  act  of  cfj|iuhition.  Hor  active  part  ia  confined  to  the 
emission  of  the  ovum  and  its  progress  through  the  tube.  The  final  union 
of  this  ovnm  and  the  semen  forms  in  reality  fecundation. 

Oocasionally,  on  the  contrary,   the   first  conjngjd  attempts  occjision, 
^especially  in  nervous  women,  vulvar  and  viigiuul  jjuins,  with  a  painful 
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spasm  of  the  contractile  fibres  of  the  vagina,  and  of  its  constrictor  muscle, 
which  formB  what  is  called  vaginiamus.  This  relatively  frequent  occur- 
rence interferes  with  sexual  intercourse,  and  thus  removes  all  jjossibility 
of  copulation. 

In  the  human  race,  it  ia  about  the  time  of  pulwrty  that  the  desire  for 
sexual  connection  commences,  reaching  its  maximum  in  the  adult,  dis- 
apjieariug  little  by  littlo  in  old  age,  and  it  is  ahvays  greater  in  man  than 
in  woman.  However,  contrary  to  whut  has  been  said  of  man,  that  with 
age  the  sexual  desire  gradually  lessens,  it  is  not  rare  towards  the  age  of 
the  menopause  and  the  years  that  follow  to  see  some  women,  until  then 
cold,  become  all  at  once  extremely  eager,  ami  desire  conjugal  connection, 
scarcely  tolerated  before.  Dr.  Oriieau  de  Mussy  cites  a  number  of  in- 
tances  of  this  nature.  For  my  part,  1  have  seen  two  cases,  one,  a  woman 
of  fifty-five  years,  the  mother  of  a  family,  who,  afflicted  by  this  apjjetite, 
absolutely  isolated  herself,  seeking  in  art  to  find  a  remedy  for  what  she 
rightly  called  a  phenomenon  as  useless  as  unreasonable. 

"\Vo  have  studied  the  ovum  or  female  organism;  let  us  now  see  what 
elements  compose  the  fecunchtting  fitiid:  the  semen. 

Tjik  Semen. 

The  semen  is  secreted  by  the  testicles,  accumulated  in  the  seminal  vesi- 
cles,  and  thrown  into  the  urethra  by  the  ojaculatory  ducts.  From  there 
it  is  carried  directly  into  the  gonitnl  organs  of  the  female  by  the  emission 
wliich  linifihes  coition. 

It  is  a  white,  viscous  liquid,  with  a  density  much  greater  than  water, 
and  the  consistency  of  which  increases  by  continence.  By  desiccation  it 
stiffens  when  it  is  deposited,  lunl  it  lias  u  peculiar  odor  like  tho  raspings 
of  bone,  or  the  flower  of  the  chestnut-tree.  Some  authors  hold  that  this 
odor  doo3  not  really  belong  to  it,  but  is  duo  to  tho  mixture  of  liquids  from 
the  glandular  ajijuinitus  of  the  prostate  and  urethni. 

This  liquid  consists  of  water,  extractive  matters,  and  phosphate  and 
chlorhydrate  of  lime  and  soda,  but  it  is  characterized  by  the  pivsonce  of 
peculiar  organisms  discovered  under  the  microscope. 

When  the  semen  is  examined  with  the  microsco|)e,  there  are  found 
jiavenient  opitheMiil  cells,  cylindrical  cells,  spherical  nuclei,  leucocytes, 
crystals  of  magnesium  phosphate,  special  bodies  called  spermatozoida  or 
sptM*inat07.oa,  or  zoospermes,  jict-ord  i  ng  as  they  are  considereiJ  as  belonging 
to  tho  animal  or  vegetable  kingdom. 

1"hese  spermatozoa  were  discovered  in  1667  by  I^uis  Ilamm,  a  medical 
student,  and  were  especially  studied  by  Leuwonhoeck,  who  wrongly  claims 
the  honor  of  their  discover)'.  They  are  animated  tilanients  witli  an  jn^tioa 
of  their  own,  and  form  the  essential  fucundating  part  of  the  semen. 
They  are  about  ij-J-irth  of  an  inch  in  length,  formetl  like  the  tadpole  of  tho 
fi*og,  and  have  three  parts,  head,  body,  and  tail.     (Fig.  08.) 
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The  head  ia  the  smallest  part.  Its  length  is  abont  one  twentieth  of  the 
length  of  the  tail. 

The  body  is  small,  oval,  and  flat,  immediately  behind  the  head,  with 
•which  it  is  almost  blended. 

Tlje  tail  is  fiUform.  tliicker  at  its  beginning,  becoming  almost  impercep- 
tible at  its  end. 

Ordinarily,  plainly  8e|^rated  from  the  body  and  the  heal,  it  is  some- 
times coreretl  by  a  little  projocting  patl,  which  is  only  the  remains  of  the 
nucleus  in  which  the  spennatozoid  is  develo()ed.  liodnrd  and  Liegeois 
di«<?overed  besides  these  normal  sponiiatozoids,  another  variety  with  a 
smaller  head. 

These  little  Ixxlies  arc  animate<l  by  very  rnpid  movements,  and  can  cover 
a  distance  nearly  eqiiul  to  the  length  of  their  kxiics  in  a  second.  These 
movements  generally  stop  in  about  twenty-four  hours  after  the  semen  is 
ex]H)»ed  to  the  air.  Placed  in  a  cloiied  jur  the  BjK.»rmatozoid8  still  move 
at  the  end  of  tifiy  to  sixty  hours,  and,  deposited  iu  the  genital  organs  of  a 
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woman,  seem  to  keep  an  eitniordinarj  vitality,  for  Percy  is  said  to  have 
found  them  alive  on  the  cervix  of  the  uterus  of  a  woman  eight  days  nfter 
the  last  coition.  This  vitality  lasts  even  after  the  deatii  of  the  individual, 
for  Godard  proved  it  seventy-two  hours  after  death  by  execution.  Tbey 
are  more  or  less  abundant  according  to  the  individual,  and  the  fucundnting 
iropertj  of  the  semen  seems  to  be  much  more  active  when  they  are  more 
imeroos  and  unimato<l  by  more  movements.  But  their  abstmce  in  the 
smen  does  not  fatally  involve  impotence,  as  Casjxir,  Ilirtz  and  Montogazza 
believed.  The  individual,  in  this  case,  can  accomplish  coition,  but  the 
)ttion  is  fatally  non-fecundating.  High  temperature  stops  the  move- 
its  of  the  spermatozoids,  but  these  movements  can  be  reproduced 
when  the  temperature  is  brought  to  98.3°  F.  They  arc  definitely  de- 
stroyed by  the  electric  spark,  alcohol,  acids  or  alkaline  fluids  too  highly 
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concentrated.  The  alkaline  or  acid  stttte,  exaggerated  by  the  vaginal  or 
uterine  Becretiona  again  acta  on  thoin  fatally;  tho  menstrual  discharge  on 
the  contrary  increases  the  movements. 

Up  to  sixteen  or  sovontccn  years  the  somen  does  not  contain  spermato- 
zoids,  but  after  this  age  thoy  are  always  found  in  normal  semen;  it  is  only 
in  very  old  men  that  they  are  uu  longer  found,  for  the  researches  of 
Dnpljiy  and  Dicu  show  that  in  old  men  of  seventy-five  or  eighty  years 
they  are  in  most  cases  still  found. 

The  s[)ermatozoid8  wore  considered  as  animalcules  by  Leuwenhoeck 
Ilaller,  Sivillunziiui,  Glfichcn,  Ilill,  Czermak,  Valentin,  Schwann,  Pon- 
cliet  Htid  Pajot ;  but  to-day  tiiey  are  regarded,  not  as  animalcules,  but  as 
cellular  elements.  Ktilliker  Avas  tlie  first  to  demonstrate  tluit  the  s|)erma- 
tozoids  are  not  animalcules,  and  that  tliey  develop  in  aceli,  and  at  tlie  ex- 
pense of  tho  Tuieleus.  Since  thi.'n,  Robin,  Reichert,  Jjcuckart,  Acker- 
maun,  Funke,  Henlo  and  (iodard  have  adopted  the  tlicorj-of  Kolliker,  and 
it  was  only  after  1864  tliat  the  question  of  spermatogenesis  entered  a 
new  phasi>.  At  that  time,  Sertoli  discovered  in  the  seminiferous  dncts  of 
tho  rat  peculiar  cells  with  a  large  base,  divided  into  lotes  at  their  apex, 
and  provided  with  a  nucleus  with  ai  cylindrical  prolongation.  Since 
then,  in  1H7.J,  Ebner  and  Neumann  demonstrated  that  tho  spermatozoids 
doveloi>  at  the  expense  of  these  prolongations^  and  the  small  lobes  of  the 
ceils  of  Sertoli. 

In  IHOO,  Dr.  Plauteau  reviewed  the  different  theories  that  had 
existed,  and  showed  that  Kiilliker,  studying  the  semitiiferous  tubes, 
proved  that  they  are  composed  of  a  thin  layer  of  laminar  tissue, 
below  which  was  an  amorphous  and  ubsohitely  In'aline  layer,  on  which, 
in  the  adult,  rested  a  polyhcdnil  epithelium.  Tliesc  tubes  end  in  a 
coecum,  towards  the  pcrijihery  of  the  testicles,  haviug  at  great  intervals 
small  diverticuli,  which  also  end  in  a  eu'cuni,  in  which  are  found  the  pe-  . 
culiar  elements  described  by  Eobin  under  the  name  of  male  ova.  Exte-  | 
riorly,  and  laterally,  Kolliker  deseribcfj  polygonal  cells,  of  an  epithelial 
appearance,  which  flatten  each  other,  and  which  enclose  a  nucleus  with 
a  nucleolus.  Within  this  first  layer  is  a  polyhedral  epithelium  and  large 
cells  with  many  nuclei.  ^H 

Poucliet  and  Tourncux  consider  the  testicular  epithelium  as  formed^H 
Ist.  of  special  cells,  which  they  called  spermatoblasts  ;   2d,  of  polyhedral 
cells  interspersed  among  the  spermatoblasts.  ^m 

Tho  spermatoblasts  are  elements  presenting  a  flattened  base,  of  a  regu^^^ 
liu*  and  polygonal  sliape,  which  is  directly  applied  to  the  wall  of  the 
seminiferouB  tubes.  This  base,  which  presents  a  largo  nucleus,  is  sur- 
mounted by  a  narrow  portion,  the  swollen  extremity  of  which  is  directed 
towards  the  lumen  of  tho  seminiferous  tube.  This  extremity  is  divided 
into  lobes  which  give  birth  to  the  spermatozoids.  All  the  btisos  touch 
at  the  wall  of  the  tube,  and  form,  by  their  union,  a  very  regular  mosaic. 
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Accordiiig  to  Kolliker  the  Bominiferous  tubes  contain  three  kinds  of 
ceUular  «lements:  let  cells  with  a  single  nucleus,  vvliieh  he  considers  as 
epithelial.  2d.  Larger  or  smaller  cells,  containing  a  variable  number  of 
nuclei,  and  which  he  called  mother  cells.  3d.  Vesicular  elements,  alao 
[Contaiuing  nuclei,  which  he  called  spermatic  cysts.  In  the  maaa  of  these 
iwiclei,  contained  either  in  the  mother  cells  or  in  the  cysts,  ui)|ti'ai"8  a 
thickening  -which  forms  the  head  and  body  of  the  sperraiitozoid. 
Attached  to  this  thickening  is  a  roUod-up  filament,  a  filament  that  is 
Doliiing  else  than  the  tail.  The  body  of  the  spermatic  filaments  comes 
from  the  nuclei  of  the  seminal  cell ;  the  filaments  spring  from  these  nu- 
cki  themselres.  The  nucleus  first  lengthens  at  its  poles  into  a  delicate 
tnbe,  which  is  then  perforated  by  an  opening  at  its  extremity.  The  cou- 
tenta  of  the  nucleus  form  in  the  interior  of  the  tube  a  conical  corpuscle 
from  which  the  filament  springs. 

According  to  Reichert,  the  spermatozoids  proceed  from  vesicles  that 

derdop  at  the  bottom  of  the  seminiferous  cimals.     These  cells  have  a  nu- 

(devM,    The  contents  of  these  cells  become  granular  like  the  vitellus  of 

the  female  ovum,  then  segment  into  a  mass  of  cells,  each  of  which  is  to 

km  a  spermatozoid.     At  one  of  the  poles  of  the  cell  appears  a  prolonga- 

Uoti,  the  tail:  the  cell  itself  forms  the  hca<L 

Robin,   who   adopted   Reiehert^s   ideas,   compares   the   motherw:'ell   of 
icichcrt  to  a  fenmlo  o\nim,  and  calls  it  the  niulo  ovum. 
Godard  shows  that  the  spermatozoids  come  into  existence  at  the  cx- 
snse  of  two  elements  contained  in  the  seminiferous  canals;    the  nimther- 
oells  and  smaller  cells,  called  daughter-cells.     The  jrnninlations  which 
compose  the  latter  coalesce  at  one  point  of  the  cell,  which  becomes  more 
opttqae,  to  form  the  head,  then  the  other  granules  coalesce  to  form  the 
taiL     The  spermatozoid,  which  is  at  first  rolled  up  in  the  cell,  becomes 
free  by  rupture  of  this  latter,  the  tsiil  then  unrolls  and  the  movemeuts 
soon  begin.     This  is  the  endogenetic  theory.     (Fig.  68). 
The  second  theory  is  the  theory  of  exogetietic  formation. 
We  have  seen  that,  according  to  Pouchot  and  Tourneux,  the  sperma- 
toblasts are  elements  presenting  a  tlattened  base,  of  a  regular,  polygonal 
shape,  and  directly  applied  to  the  wall  of  the  seminiferous  tube.     This 
base  has  a  large  nucleus,  and  is  surmounted  by  a  reduced  portion,  the 
enlarged  extremity  of  which  points  towards  the  lumen  of  tlie  scmiuifernus 
ibc.     This  extremity  divides  into  lobes  from  which  spring  the  spermato- 
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l^ording  to  Balbiani,  the  elements  that  cover  the  interior  of  the  tubuli 
iminlfcri  form  four  concentric  zones: 
Ist.  A  layer  of  flattened  polygonal  cells,  which  are  regular  arid  applied 

?tly  to  the  wall  of  the  tulx». 
2d.  A  layer  of  small  round  and  granular  colls. 
3d.  A  layer  of  large  round  or  pvrifonn  cells. 
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4tlL.  A  zone  of  fascia  of  spermatozoids,  which  are  free  within  the  middle 
of  the  tube,  and  which  are  placed  in  radiating  lines.    . 

The  small  cells  first  appear  as  buds  in  the  large  polygonal  cells,  and  as 
Boon  as  some  cells  are  tliua  develojied,  others  proceed  from  the  first  by 
gegmentation,  and  there  are  thus  formed  gronpe  of  cells,  more  or  leas 
numerous,  and  always  connecteii  by  their  prolongations  to  the  mother- 
cell.  Then  the  pedicles  lengthen,  the  cells  increase  in  volume,  and  it  ia 
thus  that  the  groups  of  large,  round  cells  are  formed.  Finally,  when 
these  latter  have  arrived  at  a  certain  degree  of  development,  the  mother- 
cell,  or  iwlygonal  cell,  sends  out  its  prolongation  in  the  shape  of  a  email 
column;  the  groups  of  spermatoblasts  are  thus  lifted  up,  and  taken 
toivards  the  lumen  of  the  canaliculc. 

Fhially,  accoi*diug  to  Duval,  the  spermatozoid  develops  in  the  following 
manner: 

There  develops  in  the  siiermatoblaats  a  globule  of  an  homogeneous 
aspect,  which  is  highly  refractive  and  colored  carmine.  It  is  entirely 
indepiMidont  of  the  nucleuB,  and  is  situatiul  in  the  pedicle  which  unites, 
in  the  shajw  of  a  mcket,  the  spermatoblasts  to  the  mother-cell.  At  first, 
it  is  entirely  enveloped  in  the  protoplasm,  but  later,  it  escapes,  becomes 
free,  and,  at  the  same  time,  is  transformed  into  the  heud  of  the  spermato- 
zoid. At  the  same  time  that  the  bead  forms,  the  caudal  filnment  appears 
at  the  other  pole  of  the  spermatoblasts  in  the  protoplasm.  Tliis  soon 
luiigtliens  and  emerges  from  the  cell. 

Tlie  middle  segment  also  develops  by  differentiation  of  the  protoplasm. 

At  the  free  extremity  of  the  lengthened  spermatoblasts,  which  are  now 
provided  with  their  nuclei,  there  forms  a  pencil  of  vibnitile  cilise,  which 
penetrates  the  cellular  body  and  there  terminates  in  a  slight  enlargement. 

In  his  researches  on  spermatogenesis  of  the  Btttrachiana,  Duval  has  estab- 
lished tlrnt,  in  the  red  frogs,  where  the  development  of  the  spermatic 
elements  can  be  followed  from  their  origin  to  their  complete  formation, 
this  development  must  be  watched  for  more  than  eighteen  months  to  note 
all  the  phases. 

"If  we  examine  the  section  of  a  seminiferous  tube  in  the  month  of 
November,  for  instance,  we  find,  with  little  magnifying,  that  this  section 
{Fig,  69)  formsan  elegant  design  made  by  the  fascia  of  spermatozoids  (FS 
and  fs),  which  are  regularly  placed  like  the  B^wkes  of  a  wheel.  That  is,  the 
pencils  formed  by  the  caudal  filaments  (fs)  point  towards  the  centre  of  the 
canalicule,  the  lumen  of  which  they  almost  completely  fill,  leaving  only  a 
small  central  space  free  (A),  which  is  surrounded  by  these  pencils,  more  or 
less  disti  nctly  separated  from  each  other.  The  shorter  and  more  d  istinctly 
marked  fascia  (FS),  formed  bv  the  heads  of  these  same  spermatozoids, 
jioint  towards  the  M-all  of  the  canalicute  in  which  they  seem  implanted  in 
the  midst  of  a  granular  luasa  (G)  strewn  within  nuclei  easily  seen  with  a 
higher  power. 
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"At  a  power  of  from  320  to  400  diameters,  the  details  of  this  implanta- 
i  lion  are  seen  to  be  as  follows:  The  corresponding  extremity  of  the  fascia, 
formed  by  the  heads  of  the  spernmtozoids,  is  continued  by  a  band  of 
granular  matter  which  adheres  to  the  wall  of  the  ttinal.  At  tije  sides  of 
this  band,  and  on  the  walls  of  the  canal,  are  anatomical  elements,  some  in 
the  sbajie  of  nuclei,  others  as  cells.  The  first  wo  will  call  gruniilar  cells, 
the  BGcond  are  the  male  ova.  By  comparing  the  different  forma  of 
granular  cells  and  male  ova,  we  find  a  series  of  forms  intermediate  \yo- 
tween  the  gxannlar  cells  and  the  male  ova. 

**  That  is,  these  last  are  only  a  transformation,  a  more  ailvanoed  state  of 
the  former. 

*'  If  we  liegin  our  study  with  those  elements,  we  will  have  to  examine 
wluit  becomes  of,  first,  the  fascia  of  the  spermatozoids,  and  secondly  tbe 
gninular  cells  and  male  ova. 
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l^o.  flO.— SmUATTc  Canal  of  red  Fhoo,  at  tbk  Ejtd  or  Afrrjnf.  (NoTemberlS)  (Duval). 
— A.  Crtttral  lumen  of  a  cjuial  iijt  p«r)x-mlioularly  to  lu  iixis.  P,  Wall  of  c&iial.  O,  MaMof 
a  BiyktrilTiB  HIT  appr«nince  mt  a  low  power)  which  c*oveni  tbe  wall,  aud  in  which  (h»  faada  of  aper- 
^— "'■*■**  lurt  iniplaatrd.  KS,  Fivu-na  tit  tbe  hctuU.  /t,  Fascia  of  the  U.IU  or  thiMe  BpermaXomMM 
fsMKHilied  ftbout  110.  t 

"The  fascia  of  the  s]->emiatozoidB  separate, towards  the  end  of  November, 
little  by  little  from  tlie  wall,  lose  all  connection  with  it,  become  free,  and 
in  February,  and  the  beginning  of  Marrh,  they  enter  the  excretory  canals. 
(Figs.  70  and  71.) 

**As  for  the  granular  cells  ami  male  ova,  we  will  see,  during  this  same 
perioil,  the  multiplication  of  the  granular  cells,  their  evolution  into  male 
ova,  then,  after  this  perio<l,  the  tnitiHformiition  of  tlao  male  ova  into  largo 
cells  with  many  nuclei,  which  are  themselves  transformed,  during  a  second 
[xjriod,  after  March,  and  during  the  whole  of  spring  and  summer,  into 
fascia  of  siiermatozoids. 


'*  In  December  and  January,  the  male  ova  become  larger,  their  nuclei 
show  distinotly  two  nucleoli:  the  granular  cells  luive  multiplied,  and  some 
show  chttracteriBtic  signs  of  segmentation.  At  this  moment,  the  male  ova 
are  immersed  iii  numerous  gmnular  cells,  which  are  occasionally  multiplied 
Bufliciently  to  completely  surround  the  ova. 

"  In  February,  and  the  tirst  days  of  March,  the  male  ova  become  very 
large,  and,  at  the  aame  time,  their  nuclei  segmont.  A  Bection  of  the  semi- 
niferous canals,  examined  at  this  period,  shows  that  the  fascia  of  sperma- 
tozoids  are  no  longer  regularly  attached  to  the  wall  of  the  canal,  but  that 
they  are  floating  in  the  cavity  of  the  latter.  But  what  is  most  remarkable, 
iu  a  section  at  this  period,  is  the  appearance  of  an  epitlit-linm  with  large 
cells  (OS)  (fig.  ri)  which  covers  the  wuIIh.  IJy  the  aid  of  a  higher  ix)wer 
we  find  that  this  epitiiolium  i.s  formed  simply  of  large  male  ova,  the 
nuclei  of  which  are  more  or  less  advanced  in  their  Begmentation, 


Via.  70.  Fio.  71. 

Fio.  70.— 8Bcno»  or  a  8KMn<incB0U8  Teas  itr  March.— In  A.  the  cavity  of  the  canal,  an>  the 
wstterrd  free  fascia  of  Kiiprinnt^ucolds.  OS,  Cellular  tjleLnenU<mnl©  o»r).  which  at  a  low  power 
appear  as  an  epithelium  rpgwlariy  covering  Ihv  walls  of  the  caiiols  <  1 10  dlameterej.    ( Duval.) 

Fio.  71. — Waij.  or  a  Skminiperui's  Tubs  asd  its  Contixtatiow  with  tkh  ExciurroaT  Caxal, 
magnlfled  300  diameters.—  OS,  Lar^'e  male  ova  «'ithl$e)^ment(^(l  nuclei.  O.  Oils  or  granular  nuclei 
on  the  aurface  of  the  mole  ova.  7?,  Excretory  canal  with  its  epitbelial  oella.  E,  Some  free  faada  of 
spermatozoida  ara  entering  this  duct,    (Duval.) 

"  During  the  whole  of  the  months  of  IVIarch  and  April,  the  seminiferous 
ranaliculi  prcJ^enl  this  same  appearance  (see  Figs.  7U  and  71).  Around 
each  of  these  male  ova  are  placed  granular  cells  {is),  some  in  contact  with 
the  wall  of  the  canal,  others  on  the  projecting  parts  of  the  male  ova,  that 
■  is,  on  the  parts  towards  tlio  centre  of  the  canal.  But  these  granular  cells 
are  never  abundant  enougli  to  cover  the  whole  surface  of  the  male  ova, 
to  form  about  each  one  of  them  a  layer,  or,  aa  some  writers  have  said,  a 
complete  envelope. 

"In  May  and  June,  wo  have  only  to  note  the  continuation  of  the  seg- 
mentation of  the  nuclei  of  the  male  ova,  and  the  augmentation  in  vol  time 
of  those  ova,,  To  the  appi^anince  of  a  regular  epithelium  on  the  walKs  of  the 
canalicnli,  ha.s  suecetHlcd  that  of  a  series  of  irrcgtilnr  projecting  bodies  of 
different  sizes,  but  in  which  it  is  easy  to  recognize  luide  ova.  provide<l  with 
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great  number  of  nuclei.  When  these  elements  liave  attained  this  degree 
of  UoTelopment,  it  ia  difficult  to  keep  the  name  of  niale  ova,  and  we  will, 
uX  the  end  of  this  period,  call  them  spermatic  cysts. 

"Among  these  spermatic  cysts  are  yet  found  mule  ova  less  advanced  in 
their  phase  of  nuclear  segmentation,  that  is,  there  are  all  forms  of  transi- 
tion between  male  ova  and  spermatic  cysts, 

*'  In  June,  the  spermatic  cysts  are  so  large  that  they  project  towards  the 
central  portion  of  the  lumen  of  the  canal. 

"  From  the  first  days  of  July,  the  disposition  of  the  nuclei  in  the 
sperxDAtic  cysts  t^kes  a  very  peculiar  aspect.  The  nuclei  all  pjiss  towards 
the  periphery,  and  are  there  ranged  in  a  siTiglo,  regular  layer.  The 
centre  of  tlie  cysts  is  then  formed  of  a  homogeneous  and  finely  granular 
protoplasm. 

**  During  the  last  of  July  and  AuguBt,  there  occurs  a  sort  of  rarefaction 
of  protoplasm  in  the  portion  of  the  cysts  that  points  towards  the  centre 

OS 


Txo.  ;&— EXAitDr4Tioir,  -with  a  vxbt  high  fowkr,  or  SUuc  Ota  (OS)  -wttr  'SSxnjmtM  KtroLst, 
Ajro  oiTTHS  Oxjumjui  Cklls  WBtoR  UMETBK  WALu  OF  Tsx  Camauocu  of  Fig-  lNl.--auu  diameters. 
U>mtolt, 

of  the  seminiferous  can.i]iculi,  that  is,  in  the  free  portion  of  the  cysts. 
The  limits  of  the  cystic  cell,  clearly  defined  in  the  zone  of  the  nuclei, 
become  indefinite  at  this  central  extremity,  from  which  the  nuclei  retire 
to  a  small  portion.  Soon  the  cj'st  appears  as  if  open  at  this  point.  Now, 
and  occasionally  before,  the  protojjlasm  of  the  cystic  cell  begins  to  con- 
dense into  bands  placed  in  a  nwliuting  manner,  that  is  to  say,  springing 

)m  the  peripheral  zone  of  nuclei  and  converging  toward  the  centre. 

**  When  tliis  sort  of  dehiscence  is  well  marked, we  find,  during  the  mouth 
of  September,  a  more  distinct  disposition  of  the  protoplasm  hi  ratliating 
bands,  and  a  modification  of  the  nuclei  which  are  still  peripheral.  First, 
the  protoplasm  forma  triangular  bands,  the  intcmal  enJ  of  which  ia 
slender  and  ill-defined,  the  external  end  of  which  is  thicker,  forming  an 
inflated  and  obscure  portion,  an<l  which  blends  •o'ith  the  poriphonil  pro- 
toplasm that  surrounds  the  nuclei.  Secondly,  these  nuclei  appear  to 
lengthen,  and  look  like  a  drum-stick,  and,  in  the  ultimate  transformation. 
We  will  show  that  these  little  knobs  represent  the  heads  of  spermatozoids. 

"  In  September, the  8[)ermatic  cysts  form  a  pouch,  the  walla  of  which  have 
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a  layor  in  which  the  heads  of  the  epermiitozoa,  which  are  forming,  lie  reg- 
ularly alongside  of  each  other.  This  ix)uch,  free  at  its  central  and  up- 
per portion,  has  its  intermetiiate  zoue  occupied  by  delicate  bands  of 
toplosm,  ouch  of  which  corresponds  to  a  future  epermatozoou. 


Jfi} 

Fio.  •>.— Spbuutic  CAMAUotTU  KNCixesco  BiTKOUB  or  SrnuUTosonia.— Seen  in  8e| 
(.Dui'al.) 

"  To  pass  from  this  pounh  into  a  bundle  of  epermatozoa,  the  Bperroatic 
cysts  need  only  to  undergo  retraction  of  their  lateral  walls  towards  their 
bast;,  or,  towardu  the  jmrt  in  contact  with  the  membrunu  of  the  semini- 
ferous  tube.  At  the  close  of  Septembor,  the  layers  formt»d  by  the  regu- 
lar coaptation  of  the  heads  of  the  Bpormatozoa,  no  longer  resemble  the 
walls  of  a  pouch,  but  look  like  bell-moutlicii  onps,  cresceutic  on  section. 
By  the  end  of  September,  this  crescent  shape  has  widened,  and  all  the 
heaids  are  arranged  along  nearly  the  same  strait  line. 


Fio.  74  Awn  71?.— BtT»Di.«ii  or  BPEnuTosoA  nr  Octobbh  duowiriKD  880).  Pbxpabatiok  by 
DusocuTiox.    {Hathitu  OuMil.i 

"At  this  period,  a  section  Rhows  the  cavity  of  a  seminiferous  tubule  to 
be  a«  in  Fig.  70.  It  is  seen  that  the  bundles  of  spermntozoa  ouly  have  to 
become  thinned  and  lengthened  in  order  to  possess — in  October — an  iden- 
tical suspect  with  that  shown  in  Fig.  00,  which  wiis  the  starting  point  of 
our  study. 

"  When  the  spermatic  cysts  open  at  the  part  looking  towards  the  centre 
of  the  seminiferous  canaliculi,  and  when  the  pcriphcnd  kyers  containing 
the  developing  lieads  begin  to  retract  on  the  walls  of  the  caualiculi,  then 
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t\xe  granular  nuclei  follow  this  movement,  being  carried  along  by  their 
•idhenon  to  the  surface  of  cysts.     Thus  the  nuclei  all  accumulate  towards 
tlvebaseof  the  bundle  tlmt  is  just  forming.     Then  occurs  a  remiirkable 
e\eut,  and  one  which   completes  the  cycle  we   have  just  reviewed,  or. 
rather,  begins  another  cycle.     Those  nuclei  nearest  the  wall  acquire  a 
Cellular  body,  finally  having   all   the    elements  of   the  "male   ovulo." 
These  give  birth  to  spermatic  cysts  during  the  following  period,  while 
the  granular  nuclei,  ?wl  so  transformed,  will  soon  multiply,  and  pro- 
duce nuclei  which  will  incompletely  surround  the  new  spermatic  cysts. 

"The  young  male  ovules  are  at  the  base  of  the  bundles  of  Bpemiatozoa 
wbirhare  forming  near  the  band  of  granular  protoplasm,  binding  these 
bimdles  to  the  walls  of  the  canaliculi.  In  preparations  by  dissociation, 
[U,  bundles  torn  from  the  walls  of  the  canaliculi,)  we  notice  tlmt  a  male 
ovule  adheres  to  the  base  of  a  bundle  (Fig.  71  and  72).  When  this  ovulo 
iiatlhe  side  of  the  bundle  (seen  in  profile  at  the  base,  as  in  Fig.  tl)  it 
iiOHsy  to  see  tliat  it  is  independent  of  the  bundle,  and  we  can  distinguish 
bothlbennclns  and  the  cellular  body  of  the  male  ovule;  but  wIhti  it  pro- 
JBctelrom  the  protoplasmic  cord  forming  the  base  of  the  bundle  (Fig.  7'i), 


a 


a  b 


rtoa.  TB.—TnrrzwuTF  A»man  or  iwt  Elkmisitb  or  SmutAJozox  comtorino  a  Bpsnu*.— 
iL  Cephalic  ««frnieiit.    6,  luteriniKtiate st^|;ment.    c,  CkudaJ  filament,    iiitithum  Oui'ol.) 

we  can  only  see  the  large  nucleus  of  the  male  ovule,  and  wc  are  tempted  to 
view  it  as  a  nucleus  l^elonging  to  the  bane  of  the  bundle,  or  ntther  as  the 
analogue  of  what  wc  have  calle<l  the  principal  nucleus  for  the  clusters  of 
spermatoblasts,  and  bundles  of  spermatozoa  of  Ilflix  and  La  Paludino. 
Tliis  is  an  inter]iretation  to  which  we  were  strongly  urged  during  our 
early  stodiea  of  invertcbruta,  and  wIictj  we  hud  not  investigated  all  the 
phastts  of  evolution  in  the  frog,  but  which  a  more  attentive  examination 
toTi'ed  us  to  abandon." 

Tlio  sperniiitozoa  are  the  active  agents  in  fecundation,  for,  if  they  arc 
absent  from  the  semen,  as  after  certain  diseases  of  the  testicles  and  epi- 
didymis, sterility  is  the  result, 

Prof/resxion  of  ih«  Setnen  in  the  GenUnl  Trnc.f. 

In  order  that  fecundation  may  occur,  the  spermatozoa  must  Iw  in  con- 

taot  with  the  ovule.  8pallanziini.  Prevost  and  Dumas,  have  proven  this,  and 

»1bo,  that  only  a  minute  quantity  of  semen  is  nceesBttry.     fSinco  tlie  semen 

is  in  the  vagina  and  the  ovule  is  in  the  tube,  the  two  must  go  in  search  of 

Vou  I.— 8 
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each  other  in  order  to  fuse.  Thus  fecundation  is  not  instantaiieons; — a 
certain  time  is  demanded  for  the  meeting.  In  •woman,  when  the  follicle 
ruptures  at  or  near  the  time  of  coition,  the  two  elements  meet  about  ten 
hours  later.  Ch.  Robin  states  that  siwrmatozoa  travel  about .  78  of  an 
inch  in  [en  minutcB.  Ejaculation  is  against  the  cervix,  in  wonuin,  but  the 
08  is  closed,  and  the  canal  of  the  cervix  will  not  allow  the  injection  of 
the  semen  into  the  uterine  cavity.  Much  of  the  somon  flows  out,  after 
coition,  through  retraction  of  the  vaginnl  wiiUs.  Yet  enough  remains  in 
the  vaginal  folds  and  on  the  cervix  to  fecundate. 

Beigel,  and  some  German  authors,  describe,  in  the  posterior  cul-de-sac 
of  the  vagina,  the  genital  or  spermatic  fossa.  The  semen  is  lodged  here, 
and  the  uterus,  aft«!r  its  erection  at  the  moment  of  coition,  being  carried 
forward  in  a  kind  of  ante-version,  the  cervix  is  plunged  back  into  this  ".sper- 
matic pool,"  and  fecundation  is  thus  favored.  In  all  cases,  the  sfjorma- 
tozoa,  to  reach  the  ovuiu,  i«isrf  tlirough  the  os  cervicis.  The  semen  is  not 
carrieil  en  masse,  but  the  spermatozoa  progress,  being  resisting  elements, 
while  the  other  ingredients  of  the  semen  are  destroyed  or  carried  out  by 
the  mucus.  According  to  (lerbo  and  Coste,  the  s])ermatozo!i  begin  to 
enter  the  oa  only  after  25  or  .'Kl  minutes.  What  is  the  true  r-ause  of  this? 
Is  it  capillarity,  as  Coste  and  Liegeoia  state  ?  Is  the  somen  sucked  up 
into  the  uterus,  as  Riolan,  Morgagru,  B'>orhavoand  I'ouchet  stiite?  Is  it  the 
])eculiar  movement  of  the  uterus  ;vnil  Fallopian  tubes  (  Bischotf ),  or  the 
action  of  the  cilia  (MuUor)  ?  Tliese  opinions  are  rfjected  by  Uenle,  Piijot, 
Joulin  and  Mathijia  Duval,  who  sttite  that  the  spermatozoa  are  endowed 
vith  motion,  mid,  by  an  instinct  of  their  own,  make  their  way  towards  the 
o-;ary.  Ch.  llobtn  stiites  that  they  progress  individually,  as  the  tubular 
fi'rm  of  the  organ  permits,  and  go  on  as  long  as  they  live  and  find  a  pro- 
psr  fluid,  thus  mcchiiniriilly  jitissing,  not  only  towards  the  nv-ule,  but  bo- 
y.md,  to  the  pavilion,  the  ovary  or  the  peritoneum,  whether  or  not  they 
have  mot  an  ovule.  Thisdoi'snit  pro-suppose  a  polarity  or  an  instinct 
in  the  spermatozoa.  "  They  adv.ince  if  t!ie  parts  are  moisteiiod  with  a  thin 
layer  of  fluid"  (Robin).  At  the  pivilion,  and  ovary,  they  slip  over  the 
peritoneum  and  arc  absorbed.  The  ovule  also  advances  towards  the 
upermatozoiv.     Where  do  they  meet?     Whore  does  fecundation  occur? 

Pimc  ir/icre  FecHudittion  occurs. — The  only  exact  statements  are 
those  of  (ierbe  and  Coste.  The  point  of  meeting  of  ovule  and  sperm- 
atozoa is  on  the  ovary,  or  in  the  external  third  of  the  tube.  Extni- 
uterine,  ovarian  and  ab<lominal  pregnancies,  prove  this  statement. 
Once  below  the  external  thir<l  of  tin;  tube,  the  ovule  is  covered  with  a  layer 
of  albumin,  whieli  the  spermatozoa  can  not  pierce.  Hence  penetration 
must  Imve  occurred  boforo  this.  On  the  other  hand,  fecundation  does 
not  occur  until  the  germinal  vesicle  disappears;  thin  dis)qi]iearjincn  begins 
when  the  ovule  leaves  the  ovary  and  enters  the  puvilion.  It  ends  in  three 
or  four  hours. 
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SefmentatlOQ  of  the  vitellus — a  sure  sign  of  focumlation — does  not 
occur  (at  least  in  birds)  uutU  the  arrival  of  tho  ovum  in  tliat  part  of  tho 
tnbc  where  the  shell  forms. 

Fecundtttion  dous  not  occur  in  tho  uterus,  as  Pouchet  said,  but  higher 
up.  But,  sicconling  to  Van  Beneden  and  C'li.  Robin,  the  spermatozoa  can, 
uijorae  attimals,  penetrate  the  ovnles  in  anlirljMttion,  and  remain  living 
tlicrein,  (as  in  the  copulatory  pouehea  of  cerfciin  invertebrata,  etc..)  wait- 
ing for  the  OTule  to  arrive  at  maturity,  or  to  undevgo  molecular  clianges 
from  nutritive  processes. 

In  voraan,  tlie  spermatozoa,  wliich  have  reached  the  tube  before  men- 
struation, remain  there  daring  the  menses,  and  fecundate  the  orum  as  soon 
!M  the  follicle  ruptures.  The  uterine  flow  imraediutoly  ceases  (Robin). 
Fecumlation,  then,  c-annot  Lave  occurred  until  10  or  20  hours  aftfr  tho 
••Iweof  menstruation,  supjwsing  coition  to  have  o<;curred  directly  the  flow 
/ia8ceafi("di  Ilencc,  coition  preceding  tho  flow,  produces sjiermatozoa  which 
frcundate  after  the  flow  has  ceased. 

Btschoff  states  that  the  ovule  is  cajMvble  of  fecundation  for  10  or  13  days, 
thus  explaining  how,  in  some  Avomeu,  impregnation  seems  to  occur  raid- 
iray  between  the  menstrual  periods. 

Of  the  phenomena  of  fet^undation,  Ch.  Robin  mentions  not  only  dissolu- 
tion but  hquefaction  of  the  ejHjrmatozoa  in  the  ovule;  that  is  to  say,  mole- 
cubir  modification  causing  dissolution  of  its  molecules,  wliicli  finally  uuito 
with  the  substance  of  the  vitellus. 

A  new  being  is  to  grow  from  this,  and,  f  .'om  the  transfornuition,  comes 
original  or  incarnated  heredity  that  may  recur  in  later  impregnation. 
Heuoe  the  well-known  idea  that  tho  alteration  of  a  spwio.s  may  tlopi-nd 
upon  the  first  contact  with  a  debased  race;  and  also,  that  mares,  or  bitc-hcs, 
of  good  stock,  once  impregnated  by  the  male  of  a  common  breed,  will,  for 
a  long  while  after,  give  birth  to  common  stock,  even  if  they  have  Iw^eu 
corered  by  the  highest  bretl  males.  Widows,  remarrying,  have  had  chil- 
dren who  resembled  the  first  husband. 

The  Crkatiok  of  Sex  at  Will. 

This  problem  cannot  be  solved.  No  one  believes  with  Hippocrates  tliat 
the  right  testicle  produces  boys  and  tho  k-ft  one  girls;  or  with  Millet  tluit 
the  right  ovary  furnishes  male  ova,  and  the  left,  female.  Girou  do  lUiz- 
areingnes  statetl  tliat  the  relative  vigor  of  tho  parents  determined  sex. 
Knight  attributed  to  a  tonic  regimen  some  iufluonce  ou  tlic  fonaation  of 
thf  fitmale  sex.  Hoftvcker,  Siidier,  and  Boudin  triud  to  prove  by  statistics 
that  it  depended  on  the  difference  in  age  of  the  parents: — if  tho  fatlier  is 
younger  than  tlio  mother  there  will  he  more  girls  than  boys,  and  vice  versa. 

Thury  thought  it  depended  on  matnrify  of  the  ovnlc: — cow.'?  served  at 
the  commencement  of  rut  produced  femulcs.  those  at  the  end  of  it,  males. 
If  this  is  true  for  cows,  it  is  not  so  for  human  beings,  for  most  pregnan- 
cies commence  after  the  menses,  when  the  ovum  is  mature. 
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CHAPTER  III. 

STERILITY. 

"TJIROM  what  has  just  preceded,  the  causes  of  sterility  may  be  seen  to  be- 
-■-      long  both  to  man  and  to  woman. 

1. — Causes  in  Males. — All  that  hinders  or  alters  the  act  of  copulation 
may  induce  sterility. 

a. — Absence  of  ejaculation. 

fi. — Obstacles  about  the  urethra  rendering  ejaculation  difficult. 

y. — Absence  of  spermatozoa  in  the  semen,  from  epididymitis,  syphilis» 
&c.,  &c. 

6. — Certain  abnormal  formations  of  the  external  genitals. 

2. — Causes  in  Females: — 

a. — Abnormal  formation  of  the  genital  organs. 

fi. — Obstacles  in  the  uterus  or  tube  preventing  progression  of  sper- 
matozoa or  ovule;  for  example,  adhesions,  deviations,  displacements,  and 
changes  in  uterine  or  vaginal  secretions. 

y. — Pathological  changes  in  the  ovaries. 


TF  impregnation  demands  activity  of  both  sexos^  yet  copulation  is  only 
-*-  for  directly  ejaculating  semen  within  the  female  organs,  and  to  facili- 
tate contact  between  the  ovule  and  the  spormatozoa.  Copulation  is 
not  indispensable,  for  there  are  a  number  of  well-authenticated  cases 
■where  women  have  been  impregnated  without  insertion  of  the  jHJiiis,  and 
where  semen  upon  the  vulva  has  not  only  penetrated  the  vulvo-vagiual 
canal. but  impregnated  the  ovule.  Hence  the  idea  of  artiScial  impregnation. 
Spallauzani  guccessfully  tried  it  upon  a  bitch  in  1780.  Hunter,  in  lTJ>n, 
for  the  first  time  practised  it  successfully  in  a  woman.  Ho  first  advised 
it  in  a  case  of  hypospadias,  and,  the  husband  agrooing,  the  wife  became 
pregnant.  The  practice  was  in  oblivion  for  several  years,  but,  in  1837, 
Dr.  (rJniult  of  Paris  renewed  it,  and  many  have  since  tried  it: — among 
thetse  are  Marion  Sims,  (Jigon  d'Angoul^rao,  Court?  and  Pajot. 

In  14  cases,  it  has  been  followed  by  success  (Gigon).    But  two  of  these 
14  do  not  possess  sufficient  guarantee.     Thus  there  remain  IZ  cases  which 
well  authenticated: — 

Great  length  of  cervix  and  snudl  cervical  opening      .         .       .4 
Various  discharges  from  uterus  and  cervix.  .         .       .'2 

Engorgement  of  the  lips  of  the  cervi.x.         .         .        .         .       .2 

Failing  of  the  womb I 

Hypospadias. =1 

Anteversion  and  discharges. 1 

Unknown  causes .1 

Cases — 12 

Of  the  12,  10  gave  perfect  results,  living  children  being  born.     In  the 
other  2  cases  non-persistence  can  be  adduced  as  a  cjmso  of  fitilure. 

Tu  the  above  Gigon  adds:  smallness  of  the  penis;  excessive  or  abnor- 
mal !«ize  of  the  penis;  impossibility  of  entering  in  erection,  or  at  least  in 
such  a  state  of  erection  as  allows  of  copulation;  extreme  obesity;  cnor- 
^jnous    herniae;  tumors   about    the   groin;    retroversion    of   the    uterus; 
jnterine  flexions;  certain  abnormal  forms  of  the  oa  uteri,  and  of  the  vaginal 
iGSinal,  and  vaginismus.    To  artificially  impregnate,  Gigon  makes  2  classes: 
1st.  Indirect. — Semen  injected  into  the  vagina,  not  into  the  uterus. 
2d.   Direct.— Semen  injected  into  the  uterus  itself.     The  second  is  the 
better  proceeding  by  far.     (iirault,  who  was  the  first  to  do  this,  used  a 
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simple  metallic  tub©  as  large  as  a  male  sound,  having  at  its  upper  end  a  lit- 
tle reservoir  into  which  ho  j)oured  the  semen,  kept  until  his  arriviil  in  a 
glass  surrounded  by  tepid  water.  Before  using  the  tube  it  should  be 
warmed.  The  semen  flows  from  this  reservoir  back  to  another,  which  is 
guarded  by  a  faucet.  The  tube  is  iiitrodueetl  into  the  uterus,  the  faucet 
is  tinned  on  and  the  operator  gently  blows  the  semen  into  the  uterine 
cavity.  Although  primitive,  this  instrument  was  very  enocesKfnl  in  its 
inventor's  hands.  Dr.  Dehaut  invented  two  instruments  in  1865  but  never 
used  them:—],  an  injector  for  throwing  semen  h\to  the  uterus;  and,  2,  a 
receiver  for  preserving  semen  at  the  proper  temperature  until  injected. 


Fio.  T7.  Fio.  78. 

Fio.  77.— ttociutm'ii  Stbihoe  ior  Artipicial.  Imprxgititiom. 
Fio.  78,— Pajot'8  Appakatdb  vdr  AKTinout.  ImnunMATtox. 


.* 


Gigon,  slightly  modifying  Marion  Sims*  apparatus,  advises: — 1st. — 
thick  gliiss  syringe,  graduated  to  millimeters,  wliose  diameter  is  .39  of  an 
inch.  A  tube  of  vulcanized  rubber,  with  screws  on  one  end.  Tlie  cali- 
bre of  this  is  very  small,  aiid  its  capacity  is  known  to  the  oiMjrator.  About 
1.5  inches  from  tlie  point  of  the  tubo  is  an  enlargement,  preventing  too 
deep  a  thrust  into  the  womb.     He  proposes  to  collect  the  semen  in  the 
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"tagina  vhcn  t\m  is  possible.  Conrty  covers  the  ponis  with  a  condom,  in 
which  the  semen  remains  after  ejaculation,  a  little  opening  allowing  the 
glass  syringe  (previously  warmed  to  98.2°  to  107°  F.)  to  gather  the  required 
amount. 

TluB  syringe  has  a  metallic  or  elastic  uterine  sound,  by  mcune  of  which 
tlie  uterine  cavity  is  entered.     The  piston  drives  the  semen  into  the  wonil). 
Papt  alvviiTs  collects  the  semen  from  the  vagina  when  poBsible.     llo 
nsed  to i-mploy  a  complex  instrument;  now  lie  uses  this: 

A  hollow  metallic  tube,  like  that  used  for  inducing  premature  labor,  is 
coTewd  with  a  rubber  tube  which  projects  beyond  it  by  about  .78  of  an 
inch. 

To  one  end  of  this  rubber  tube  is  fitted  a  glass  tube  about  .8  of  an  inch 

long,  pierced  with  a  little  groove,  rough  at  one  emi.     The  other  end  is 

finuly  set  in  the  rubber  tube,  which  ends  in  a  flask-shape,  which  makes 

'lie  instrument  both  a  force  and  a  suction  pump.     The  operator  draws 

dircvtly  from   the  vaginal  cui-de-sao  the  semen  there  eJHculat<3d.     The 

spwiiluiu  allows  us  to  observe  the  exact  spot  of  the  disposition  of  the  semen: 

the  ml  of  the  tube,  with  the  little  glass  canula,  is  put  into  the  fluid,  and 

by  pressing  on  the  rubl>er  ball  the  semen  is  sucked  into  it;   the  canula  is 

tiien  introduced  into  the  uterus,  and    by   successive  jets  the  somen   is 

thrown  into  the  uterine  cavity.     This  is  very  simple,  and  hiis  been  success- 

fal,  once  at  least,  in  Pajot's  hands. 

ft  is  im|H>nitive  to  examine,  first,  the  husband's  semen  to  see  that  it 
contains  sj^ermatozoa.  The  moral  side  of  the  question  must  also  be 
looked  into,  for  this  is  a  delicate  operation,  only  to  be  done  under  peculiar 
circumstances. 

If  it  Is  to  be  performed,  when  is  the  best  time?  As  near  as  possible  to 
the  close  of  the  menstrual  flow,  or  two  or  three  days  tliereaftor.  When 
done,  the  woman  must  lie  on  lier  back  in  bed  (>erfectly  quiet  for  two  or 
throe  hours.  If  she  menstruate  next  month,  perform  it  over  again.  The 
tirst  attempt  is  not  always  successfnl,  and  several  injections  were  made  by 
those  who  have  succeeded. 

Gtgon  considers  the  contra-indicAtions  to  bo,  hereditary  diseases,  cancer, 
tuberculosis,  epilepsy,  scrofula,  syphilis,  lunacy,  abuorrnsilities  of  thu 
pelvis,  indeed,  anything  that  may  interfere  vrith  the  vitality  of  the  foetus 
or  render  cxpulsiuu  impotisiblti. 


PART  III 


PKEGNAI^CY. 


INTRODUCTION. 

LJREGXANCY.  or  gestation,  is  the  condition  a  woman  is  in  from  the 
time  of  fecundation  until  the  expulsion  of  the  fojtus  at  term. 
Meanwhile,  there  occurs,  in  the  economy  and  orgjina  of  the  motlier. 
changes  that  we  will  separately  «tu<ly.  Some  of  these  are  peculiar  to  the 
mother,  others  depend  on  the  growth  of  the  ovum,  and  its  change  into  a 
IcEtas. 

Pregnancy  is  studied  iu  two  great  classes: 

1.  Local  and  general  phenomena  caused  to  the  mother  by  gestation. 

2.  Development  of  the  ovum  and  fornxntioii  of  tin-  fti'tun. 
Some  have  divided  pregnancy  into  healthy,  natural,  normal  or  uterine, 

^^pBid  extra-nterine. 

^        It  is  simple  when  there  is  one  foetus,  multiple  fl'hon  there  are  two  or 
niore children.     It  may  be  twin,  tri-,  quadri-,  or  (piiti-gi-tnelkr. 

It  may  also  be  pathological  or  complicated.  By  this  is  understood  the 
pfwence  of  tumors  of  various  kinds  in  the  uterus  or  its  appendages,  or  iu 
the  «bdoiuinal  cavity. 

There  is  also  a  false  pregnancy;  but,  as  Pa  jot  says,  there  is,  or  is  not 
pregnancy,  and  that  those  who  claim  a  false  pregiuvncy  have  been  guilty 
of  un  error  iu  diagnosis.  Daring  pregnancy  there  occurs  a  train  of  dis- 
*^U3C6  imd  accidents,  and  also  physiological  phenomeuit,  which  may  soon 
Income  potholc^ical.  Hence  complicated  and  pathological  pregnancies 
*ill  be  considered  separately. 

Our  course  of  study  is  shown  iu  tlio  following  table,  taken  from  Dubois 
and  Pajot, 
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JHAPTEPv  T. 

PHENOMENA   OF    PREGNANCY. 

OrOANIC  and  FuXCTIOSAL  CuaNOKS  IX  THE   GUKEEATIVE  SySTKM. 

''piIE  uterus  undergoes  the  groatost  changeis,  but  the  pelvis  also  suffers 
clmngi'S,  und  we  will  study  tlieae  first  of  all. 

The  Peh'iH. 

'J'ho  bony  pelvis  is  unaltered;  the  articular  portions  only  are  those 
modiliud  in  pregnancy.     And  llioso  chiefly  occur  in  the  symphysis  pnbis. 

let.  Sijttiphjfxia  PiibtM. — If  wo  can  not  agree  witli  Jat!f|uemier  and 
Mme.  IJoiv'iu  that  the  symphysis  rehixea  to  the  point  of  disjunction,  we 
must  admit  that  it  hocomes  a  lax  joint  during  gestation,  as  Budin  1ms 
proved.  The  two  bones  can  become  slightly  displaced,  which  is  appre- 
ciated by  the  finger  placed  under  the  symphysis  when  the  woman,  stand- 
ing, lifts  now  one  leg,  now  the  other.  But  these  are  always  limited 
movements,  and  are  not  sufficient,  as  wjw  formerly  believed,  to  allow 
increase  in  the  size  of  the  pelvis.  "When  the  relaxation  is  grejxter,  it  is 
accompanied  by  otiier  phenomena,  and  is  then  called  relaxation  of  the 
Bymphysis.     (See  Diseases  of  Pregnancy.) 

There  is  only  an  increase  in  size  of  the  interpubic  cartilage  from  im- 
bibition of  a  serous  fluid,  which  relaxes  the  cartilage,  and  also  renders  it 
elastic,  and  causes  it  to  resemble  the  intervertebral  discs.  Its  fibres 
become  red  and  long;  it  is  a  phenomena  that  is  analogous  to  wluit  occurs 
in  certain  animals,  and  which  seems  to  bo  more  marked  in  women  the 
more  cliildreti  they  liavt*  had. 

2d.  S(tcro-i!iac  Si/nchtndrosia. — The  intra-artieular  cartilages  here 
undergo  the  sjime  chiingea  as  in  the  symphysis  pubis. 

Ziiglas  and  Duncan  state  that  the  sacrum  revolves  about  a  tmusvorse 
axis  passing  through  the  second  sacral  vertebra;  this  thrusts  the  pi*omon- 
tfU'y  forward  about  .!)  of  an  inch,  and  the  coccyx  backward.  19  of  an 
inch,  when  the  woman  leans  far  forward.  But  when  she  sits  or  stands, 
the  sacrum  projects  backward  and  the  coccyx  forward,  with  relaxation 
of  the  sacro-sciatic  ligaments.  After  tho  fourth  month  Jacqucmier  has 
fotnid  this,  and  it  increases  with  pregnancy. 

3d.  iSacf 0-cocctf gent  Art iculaiioii. — Always  movable,  tliis  joint  becomes 
more  so  as  pregnancy  goes  on;  at  the  close  of  geatation  it  is  so  great  that,  - 
at  delivery,  tho  coccyx  can  move  bivck  .31*  to  H  inches.     This  is  always 
painful,  and  in  some  women  agonizing. 
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Excepting  this  movement,  and  the  truly  useful  inorenso  in  the  ooccy- 
pobic  diameter,  it  may  be  said  thut  the  cliauges  in  the  pelvic,  articuhv- 
are  more  hnrmful  thun  useful,  insufficieTit  in  an  alniormal,  and 
sleflB  in  a  normal  pelvis.     These  relaxations  only  servo  to  make  the 
>regnant  woman  walk   unsteadily;   and   (l*ajot)   havo  a  very  doubtful 

External  Oenitnls. — The  Vagina, 

^bly  in  advanced  pregnancy  (at  the  third  or  fourth  month)  do  anj 
Gciable  changes  occur  in  the  external  genitals. 
L  Vuiva, — ITiis  becoraoB  moister,  more  lubricate<i,  swells  towards  the 
fnd  of  pregnancy,  and  becomes  the  seat  of  more  or  less  u-doma,  es}>eeiully 
'in  the  l^biu  majoni  which  may  have  varices  in  thorn,  which  are  prolonged 
up  to  the  vagina.  The  urinary  meatus  is  red,  prominent  and  more  or 
len  pigmentetl.  The  mucous  membrane  of  the  vulvsi  becomes  dark  red. 
II.  Vagina. — The  vagitui  is  altered  both  anutoniiciillv  and  phyaiologi- 
iTljr.  Lengthening  about  the  fourth  month  from  the  rising  of  the  utems, 
it,  however,  sliortens  later  ou  from  descent  of  the  womb  and  engiigoment  of 
'the  foetus.  The  upper  part  widens.  It  becomes  violet-red,  the  papillas 
may  be  prominent,  constituting  (Devillo)  granular  vaginitis. 

The  secretions  greatly  increase,  so  that  erythema  of  the  thigh,*«,   and 
eroeion  of  the  labia,  with  painful  pruritus  or  more  or  less  nbuudant  leu- 
fcorrhoea  result  therefrom. 

The  chief  changes  are  those  in  its  structure.  Rougct  luvs  proved  that 
Itlie  muBcular  tissue  hypertrophies,  and,  instead  of  an  irregular  tissue, 
the  fSbies  arrange  themselves  in  planes.  Thus  wo  sec  liow  the  vagina 
gaina  contractility  and  extensibihty,  how  it  ciin  dilate  fw  the  fa-tus  and  its 
appenfiageg  jmss  through  it,  and  how,  later,  it  returns  to  the  normal.  It 
ciin  also  aid  the  uterus  and  abdominal  muscles  in  the  last  elForts  to  exjHd 
.  the  child. 

The  vaacuhir  system  also  developes,  and  not  rarely  we  feel  a  beating 
'arti'ry  at  the  fundus  of  the  vagina,  Osiaudor's  vaginal  puise.     Wu  have 
once  or  twice  felt  this  pulsation  in  the  posterior  lip  of  tlic  os  tincae, 

Tlie  Uterus. — Of  all  the  organs,  t!ie  womb  suffers  the  greatest  changes, 
(both  in  body  and  cervix)  in  volume,  form,  consistency,  situation,  direc- 
jtion,  relations,  intimate  (histological)  structure,  physical  and  pl^-siologi- 
I  cal  properties  and  functions. 

L  Body  of  the  Uterus. 

lat.   Changes  m  Volinue. —E\cn  during  menstruation  the  uterus  so  in- 

[citiaMs  that  it  rises  aV>ovG  the  superior  border  of  the  pubes  on  account  of 

jfsatanionial  congestion,  and  can  easily  be  felt  on  abdominal  palpation. 

Pn-ignancy  increases  it  still  more,  but  always  ut  the  expense  of  the  body 

and  fundus.     The  cervix  is  scarcely  affected  at  all.     This  increase,  al- 
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thoiigh  rather  n'guliir,  is  not  progressive.  Although  dependent  on  hyper- 
trophy of  tho  wiiUs  and  development  of  the  ovum,  yet  the  amount  of 
li(|Tior  aniiiii  or  the  size  of  the  fcctiis  or  fcetuses  also  prwiuce  some  variety 
ia  it.  In  some  women  the  increase  is  by  pucc-essive  jumps,  lus  it  were, 
after  a  certain  amount  of  development  the  uterus  remains  stationary  for 
some  weeks,  then  eiiliirgt-s  again  murkntlly. 

There  are  two  causes  for  the  onlargenieut:  (1)  distension  of  the  vra\h 
from  growth  of  the  ovum,  and  (2)  true  hypertrophy  of  the  uterine  walls, 
proven  by  a  niieroscopic  examination.  There  is  increase  in  volume  and 
number  of  the  muscular  fibres.  This  increase  is  not  fixed,  dejwnding  not 
only  on  already  named  causes,  but  on  the  individual.  Pajot  says:  "If 
somi'  observiTs  find  the  uterus  at  full  term  measuring  l.'i.  7  inches  along 
its  greatest  diameter,  others  find  it  only  12  to  14  inches  long,  including 
fundus,  body  and  cervix."    lie  gives  the  following  average  measti  remonts: 


Vertical  diameter  .... 

Transverse     ''  .... 

Ant«ro-p08t(.irior  diameter    . 
Circumference  at  the  level  of  tlia  Fallopian 
tubes  ..... 


14.6  inches. 
10.2      " 
;i.5      " 


27  to  28 


The  increase  is  at  the  expense  of  the  fundus  preeminently;  and  the 
tubes  which,  normally  enter  where  the  sujjerior  and  lateral  borders  join, 
appear,  at  full  term,  to  t-nter  at  the  junction  of  the  upprr  third  with  the 
lower  two-thirds.  It  is  not  iistutiishing.  therefore,  when  the  virgin 
uterus,  which  has  a  surface  of  16  square  inches  (Levret),  acquires,  at  full 
term,  an  extent  of  surface  equal  to  330  square  inches. 

Even  if  uterint;  growth  dors  not  absolutely  occur  progressively  but  by 

iges,  we  can  arrive  at  a  certain  average  of  growth,  if  not  at  each  month 
•at  lejist  for  periods  of  three  months  each. 

Cazeaux's  table  is  given  beiow. 

Measure  of  Uterus. 

Before  pregnancy 
3d  mouth  of  pregnancy 
4th      "      " 
0th*    *•      "         " 

nth     ••     "       " 

This  increase  in  volume  is  accompanied  by  increase  in  capacity  and 
weight.  Tho  capacity  of  the  virgin  uterun  is  .78  to  1.17  cubic  inches. 
(Simpson).  The  same  author  also  says  that  it  is  about  iU.20  cubic  inchL'S 
at  full  term.  Tarnicr  and  Chantreuil  regard  tliis  us  too  groat,  putting 
the  figures  at  about  19.. 50  cubic  inches. 

The  weight  increases:   in  nuliipurai  it  is  G30  gmins;   in  miiltipari»  it 


Vertical 

Tr.ins  verse 

Antero-posterior 

diameter. 

ilianii'ltT. 
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The  pregnant  ntcrua  weighs  12G50  grains   (NoBgeU');    or  22500 

*  (Tamier);  Moreiiii  fdiind  one  weighing  25500  gniins. 

2d.  Fhrm. — The  uterng  assumes  different  forms  acconling  to  the  period 

pr^nancy,  because  all  parts  of  the  uterus  do  not  ilevolop  at  the  samo 

time.    The  fundus  increases  considerably  at  first,  while  the  lower  aeg- 

nipnt  isgtutionary.     From  triangular,  the  uterus  becomes  pyriform;  then, 

when  the  ant<?rior  and  posterior  surfaces  develop,  it  is  spheroidal,  and  in 

tlie  last  three  months,  when  the  lower  segment  takes  part  in  the  growth, 

the  uterus  lx>oomes  egg-shaped,  the  larger  end  up. 

Tarnier  and  Chantreuil  say  that  this  ovoid  is  flattened  front  and  back. 
P^jot  does  not  beliere  this  occurs,  at  least  not  until  after  death. 
Herrgott  stilted: 

l«l  Tho  insertion  of  the  tubes  corresponded  with  the  junction  of  the 
•nttrior  third  with  the  posterior  two  thircis,  showing  that  the  posterior 
»"all  tlevelo{)ed  much  more  than  the  anterior. 

?'.  That  side  of  the  fundus  in  which  was  one  of  the  foetal  extremities 
▼as  often  higher  tlian  the  other,  especially  the  right  side  from  the  right 
lateral  obliquity  of  the  uterus. 

3'.  ITio  form  of  the  uterus  varied  with  tho  presentation,  tho  position 
315(1  the  number  of  childmn.  These  he  called  physiological  causes, 
Hen|:ott  carefully  described  nmny  pathological  causes — for  instance, 
abnormalities  of  the  pelvis,  curvature  of  the  spine,  unequal  resistance  of 
'^^nterus  and  the  venter  propcudulus.     (Pendulous  abdomen.) 

Unequal  resistance  produced  two  forms  of  uterua:  one  the  trumpet 
*iupe  of  Wigand-Herrgott,  and  the  other  saccular  dilatation. 
In  the  Itidt  named,  one  of  the  uterine  avails  umlerwciit  far  greater  de- 
ent  than  the  other.     Herrgott,  Wigand  ami  8tolz  stated  this  to 
the  ex|)enee  of  the  anterior  wall;  while  Depiul  stated  just  the  re- 
verse.    Depaul  also  says  that  one  Ride  devolo[K'.s  Kioro  than  tho  other,  so 
tiiat  one  tulK?  is  from  .31)  to  .78  of  an  inch  higher  than  tlio  other  at  its 
sertion. 

Thickness. — With  all  these  changes,  it  is  remarkable  how  slightly 

d  is  tho  thickness.     Mauriceau  claimed  ji  thinning  of  the  walls, 

Deventer  regarded  this  as  rare.     Ripault,  Turnier  aiid  Cliantruuil 

mit  a  general  thiunirig,  at  least  toward  the  dose  of  pregnancy.     Volpeau 

Dspaul   think  that   the    womb   jiretierves  its  normal   thickness   idl 

lirough  pregnancy;  this  is  our  own  opinion  from  autu]>sic'.s  we  have  raa<le 

the  Clinic.     liut  there  is  no  definite  rule;    in  one  the  walls  are  thick, 

hile  in  a  woman  with  rickets  they  are  thin,     Hunter  and  Saviard  have 

found  partial  thinning. 

4th.    Coiisiniency. — The  uterus  alters  in  consistency  as  it  iucre,a6e8  in 

in  place  of  being  hard,  firm  and  fibrous,  its  walls  become  so  soft 

clastic  tliat  we  can  easily  feel  parts  of  the  fcotus  through  them. 
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tinguish  the  uterine  from  the  abdominal  walls.  These  characteristics, 
by  allowing  the  fcntus  free  movement,  prevent  abnormal  positions  and 
presentations, 

5th.  iSiluafion  and  Direction. — The  cliange  in  situation  varies  in  differ- 
ent women,  and  at  differt-nt  perjwl«  ot  pregnancy.  During  the  first 
months  of  gestation  the  uterus,  from  pressure  of  the  intestines,  and  from 
increase  in  its  own  weigiit,  sinks  dawn  into  the  pelvis.  In  some  women, 
howpvL-r,  the  fundus  rises  atove  the  pubes  within  the  first  few  weeks  of 
pregnancy.  At  the  third  month,  it  is  too  largo  for  the  pelvis,  rising  above 
the  superior  strait,  finally  filling  all  the  alxlominal  cavity,  reaching  the 
diaphragm,  and  diininifihing  the  vertical  diameter  of  the  t.homx.  At 
the  same  time  the  saero-vertcbnd  angle,  and  the  curvature  of  the  spine, 
tJirow  the  uterus  from  the  axis  of  the  superior  strait,  and  bend  it  to  one 
side  or  the  other.  The  uterus  usually  bends  to  the  right;  the  reason  for 
this  is  yet  unknown. 

Levret  thought  it  was  caused  by  the  insertion  of  the  placenta;  Desor- 
meanx,  by  the  sigmoid  flexure;  others  thought  it  to  bo  caused  by  the 
greater  use  of  the  right  arm  and  by  right  lateral  decubitus;  Madame 
Boivin  by  the  shortness  of  the  right  round  ligament. 

Dulxjis  states  that  the  cecuni  on  tlie  right  would  compensate  for  the 
sigmoid  flexure.  Vclpeau  proved  Desormeaux  to  have  made  an  anatomi- 
cal error  by  giving  to  the  mesentery  a  direction  from  above  downward, 
and  from  right  to  left.  In  left-haudo<^l  women  the  uterus  niclincs  to  the 
right  in  spite  of  the  arm  that  is  chiefly  used.  Pajot  measured  the  round 
ligaments  and  did  not  find  the  left  one  lunger  than  the  right,  except  in  a 
few  cases. 

lio/tdiotK — "While  undergoing  inclination  the  uterus  also,  (during  the 
last  mouths  of  pregnancy),  robite?  on  its  axis,  tlie  anterior  surface  turn- 
ing to  the  right,  thus  briugiiig  the  left  lateral  wall  anteriorly. 

This  rotation,  rudimentiry  in  women,  is  well-marked  in  some  animals, 
the  womb  revolving  completely  on  its  axis,  twisting  the  vagina  on  itself, 
and  thus  arises  an  impassjdjle  barrier  to  ilelivory. 

Gth.  liehtlfms  of  tlie  Ukrti*  at  Term. — The  upper  three-fourths  of  the 
anterior  surfiice  of  the  uterus  rests  iigaiust  the  internal  aWominal  wall, 
from  which  it  is  separated  by  the  omentum  or  intestinal  folds.  B<'low,  it 
touches  the  posterior  surface  of  the  bladder:  the  extent  of  this  relation 
dejiends  on  the  amount  of  fluid  in  the  Ijliwlder.  Posteriorly,  it  is  in  re- 
lation with  the  rcftum,  axorum  and  its  promontory,  the  iliao  vessels  and 
the  first  branchea  of  the  sacral  nerves.  Alwve  the  promontory,  the  uterus 
touches  the  mesentery,  the  intestine  (which  often  8e|iarates  it  from  the 
aorta),  the  inferior  cava,  the  ureters,  the  columns  (ind  the  posterior  sur- 
face of  the  diaphragm. 
The  fundus  is  in  relation  with  the  anterior  abdomiuiil  wall,  transverse 
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eoloa,  anterior  border  of  the  lirer,  greater  curvature  of  the  stomarh  and , 
titti  di&phragm,  from  which  it  is  separated  by  the  organs  nnincHl. 

The  right  lateral  border  is  icurolntioii  with  tlie  vxt4.<ri)ni  Hnd  internal 
Qiftc  TBMela,  obturator  vcasela  and  nerves,  the  psoaa  and  iUacus  muscles, 
cKcani,  ascending  colon  and  the  abdominal  wall.  The  left  border  is  in 
miation  with  the  iliac  vessels,  the  oV)turator  vessels  and  nerves,  the  psotia 
and  iliacM,  the  sigmoid  flexure,  tlu^  deacending  colon,  and  folds  of  intes- 
tine pushed*  over  by  the  right  obliquity  of  the  utems. 

Below,  the  inferior  segment  of  the  uterus  and  the  cervix  project  into 
the  vagina.     The  bladder  is  in  front,  the  rectum  behind. 

HeiK'c,  Pftjot  states,  the  uterus  rests  on  the  anterior  wall  of  the  abdo*i 
nun,  which  forms  for  it  an  elastic  and  supple  plane,  preventing  shockB 
to  the  foetus  from  walking,  movement,  etc.     This  also  explains  the  jmrt 
pUycd  by  the  abdominal  wall  in  the  last  moments  of  deliveiy. 

Th4i  Cervix. 

The  cervical  are  as  important  as  the  corjwreal  changes,  though  differ- 
ent in  tlieir  nature.  I'ajot  states;  "there  are  goneml,  daily  clianges  in 
the  cervix  during  pregnancy;  but  there  are  many  exceptions  to  this  rule, 
•od  niimoroiis  degrees  in  the  amount  of  change."  Tlu-se  we  will  xtudy. 
A*  in  tho  body,  the  changes  may  l)e  in  consistency,  extent,  form,  size  of 
or:fcoand  cavity,  direction  and  position. 

1st  Co».sij<tenci/. — The  firet  change  is  softening;   this  is  gradual,  and 
'Joce  not  occur  equally  in  all  jiarts  of  the  cervix.     It  increases  until  tho 
ffiolc  cervix  is  softened  at  fiUl  term.     It  begins  in  the  mucosa  of  the  os 
tiJiae,  and  the  internal  portion  of  the  lips,  then  it  occurs  tliroughout  the 
whole  lip  and  the  reniaindor  of  the  cervix,  the  upper  j>ortion  being  softened 
lart  of  all-     Thus  the  process  is  from  below  up;  and  this,  too,  in  primi- 
pant  as  well  as  multipara.     But  as  the  cervix  of  the  latter  is  shorter, 
from  previous  pregnancies,  the  softening  api)eurs  to  be  more  rapid.     In 
primipane  the  softening  is  more  marked,  and  in  tlie  third  to  fourth  month 
the  08  tinea  is  softened  to  a  depth  of  .11  to  .l*J  of  an  inch;   at  the  sixth 
month,  it  has  extended  half  through  the  vaginal  portion;  at  the  eighth 
month,  all  the  vaginal  jwrtion  is  soft;  and  during  the  ninth,  the  supra- 
vaginal portion  commences  to  soften. 

The  causes  are  (liOtt),  first,  increase  in  size,  and  augmentation  of 
number  of  the  cen-ieal  elementa;  and,  secondly,  stasis  from  pressure  of 
the  ietal  head.  Tho  hitter  cause  is  potent  chiefly  towards  the  close  of 
gestation. 

2d.  .SVz^.— It  is  a  mooted  question  whether  the  length,  width  and 
thickness  of  the  cervix  undergo  change  during  pregnnncv. 

While  many  of  the  older  authors  (R{pderer,  Stein,  Buudelocque  and 
later,  Velpeau)  claimed  that  there  was  progressive  shortening  of  the  cervix 
during  pregnancy,  Stolz,  I'ajot,  Depaul,  Scanzoni  and  Cazcaux  denied  that 
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any  change  in  length  occurred,  and  tliat  the  shortening  was  eiroulated  bj 
the  approach  of  tlie  internal  and  external  orifices,  and  widening  of  the  space 
lK>twGon  them.  Mnio.  Boiviii,  Kilian,  Hulst,  M.  Duncan,  Tarnior  and 
Chantreuil  claim  that  it  is  donated  rather  than  shortened,  although  they 
limit  this  in('r(»a9e  to  a  few  hundredths  of  an  inch.  Taylor,  Spiegelberg, 
Muller,  Hehneder  and  ourselves  agree  with  Stolz,  Pajot,  Dulxiia  and  Dc- 
paul.  In  ISTT,  Martin  studied  tliis  euhject,  and,  after  many  measure- 
ments in  ninlti[>ara?  and  primipane  at  different  epochs  of  pregnancy,  he 
drew  the  following  conclusions: 

In  the  lat^r  raonths  of  [>regnancy,  the  cervix  increases  in  all  directions 
in  1)oth  priiuipunc  and  mnltijiai-a?.  It  grows  longer  and  wider.  The  en- 
gaging of  the  head  has  no  other  influence  than  to  fiasten  this  cliange.  and 
to  caase  its*  rapid  and  perfect  completion.  The  differences  in  size  in  the 
cervix  in  the  laist  months  of  pregimney  cantiot  he  appreciated,  either  in 
primipane  or  iniiltiparai,  with  exactitude,  and  hence  cannot  aid  in  differ- 
ential cliagnosis. 

Martin  iwlmits  that  the  cervix  lengthens,  and  Tarnier  and  Oliantreuil 
agree  in  this  opinion.  But  this,  for  them,  is  only  slight,  while  Martin's 
figures  are  a  little  larger.  The  preeautions  the  latter  took  in  meiisuring 
seem  to  prove  a  true  lengthening,  and  one  can  no  longer  say,  with  Stolz, 
tliul  the  cervix  lengthens  only  two  weeks  hefore  delivery. 

During  these  two  weeks,  Stolz,  and  Turnier  and  t'huntrouil,  stato  that 
the  cervi.T  suffers  another  change,  its  ohliteration.  We  have  found  this 
lihonomenon  occuiTing  later  on,  often  in  the  three  or  four  days  imme- 
diately ])reeediiig  delivery. 

This  obliteration  is  totally  different  from  dilatation  of  the  cervix.  The 
latter  is  a  physiological  phenomenon  of  labor,  while  the  former  is  a  phe- 
nomenon of  prcgiuiney,  wliich  regularly  occurs  during  tlie  last  days.  I 
might  s!iy  in  the  last  hours  of  pregnancy,  by  mi  insensible  labor,  of  which 
the  woman  is  not  aware.  It  precedes  dilatation,  and  warns  us  of  the  on- 
set of  delivery.  It  is  always  understood  that  we  speak  of  delivery  as  at 
full  term. 

Obliter.ition  of  the  cervix  does  not  always  cause  opening  of  the  cervix; 
and,  in  priinipunv,  it  may  be  obliterated,  while  the  external  os  is  closed 
;intil  labor  pains  come  on. 

All  agree  that  the  cervix  is  obliterated  from  above  downwards; — ajid 
Tarnier  and  Chantreuil  were  wrong  in  ascribing  to  mo  the  opinion  that 
in  multipane  the  reverse  was  the  ease.  They  allude  to  a  statement  of 
Stolz: — "  In  the  tirst  preguimcy  the  cervix  disjippcars  f rom  within  out:  in 
subsequent  pregnancies  from  without  in."  Our  opinion  is  that  it  always 
Ijegins  at  the  internal  os.  But  as  in  multiparffi  the  extcnu\l  os  is  often 
large,  it  mujht  seem  that  oblitemtioTi  liegan  here:  hence  the  error. 

Tarnier  and  Chantreuil  state  that  when,  during  labor,  the  cervix  has  to 
be  cut,  it  is  the  extenial,  and  not  the  internal  os  that  is  incised;   and 
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iBlates  that  when,  ivfter  delivery,  the  cennx  returns  to  normal,  it  is  at 
ic  internal  os  tlu»t  the  clianges  first  begin. 

Stoh  thus  describee  obliteration: — "The  two  ora  of  the  cervix  go  to 
int<et  eacli  other,  the  mitldU*  of  the  cervix  increasing  in  width  thereby. 
ITie  internal  os  opens,  and  the  cervix  merges  with  the  inferior  segment  of 
the  ntfrws.  and  all  that  remains  of  the  cervix  Ik  the  external  oa. 

"In  multiparw  the  external  os  is  deep,  round,  basin -sluipctd,  eoniewliat 
open, and  allows  the  introdnction  of  the  finger.  And  thus,  in  multipura;, 
the  cervix  disappears  from  without  in/' 
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Fio.  T5>.— Sktiox  or  Utkbcb,  »th  Moxtr.    (Rnndl.) 

Wuk.  It — Cu.  SecUoo  of  ut«nu;  uu,  Lower  aegimtnt  of  uterus  ;  c,  Mui.-ou8  iuembnui«  of  cer- 
,  layer  orcoiiii«<.>tJve  tlisue  ;  e,  MustmlAr  In^er  ;  oe.  External  o«  ;  b,  Pcriat  at  tntemul  os  cor- 
;  tu  MUller'ft  rln;  :  a.  Internal  os  of  Braunc  ;  i<,  Vagina. 
8.— fvH'tlon  of  a  uterus  at  the  seventh  montli  In  n  primlpara, 
Tia.  8.— Section  of  llie  uterus  of  a  woman  who  died  In  fJic  middle  of  the  ninth  month  of  her  flnt 

Tm.  4.— Sectioa  o(  the  uterua  of  a  primipon  dyln;  In  the  t«Dth  month  of  her  pregnutncT' 

rWe  do  not  share  this  opinion;   but  regard  obliteration  as  always  occur- 
from  above  down. 
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Once  this  operation  completed,  tho  uterua  consists  of  a  sinf^le  cavity 
closed  by  the  os  externum,  wiiich  is  often  difficult  to  determine  in  primi- 
pane.     But  in  multipara?  a  groove  can  be  felt. 

Tamier  states  that  "  the  lower  sa:*gniejit  of  tho  uterus  is  represented  by 
tho  cervix,  tbc  thin  walls  of  which  are  stretched  in  the  form  of  a  sebilla 
whose  diameter  is  about  4  inches.  Painless  contractions  of  the  uterus 
are  the  causeB  of  tliia  obliteration,  whicli  progresses  from  above  down, 
while  softening  is  from  below  up." 

Brnnne,  JliiUer,  Birnbaura,  Lott  and  Bandl  have  lately  studied  cervical 
changes  during  pregiuuicy.  Rnvune  ma<lc  autopsies  in  cases  of  death 
during  tho  later  months  of  pregnancy,  and  found  the  cervix  4.3  inched 
long  anteriorly  and  3.9  inches  posteriorly.  This  increase  was  at  the  ex- 
pense of  the  lower  uterine  segment.  (See  Fig.  79).  MuUer  mlmits  the 
conservation  of  the  cervix  until  tho  end  of  pregnancy,  even  until  the  be- 
ginning of  labor.  In  most  cases  he  Siiya,  when  the  head  is  engfiged,  and 
the  cervix  admits  the  finger,  which  can  touch  the  membranes,  we  find, 
in  primipanv,  that  the  finger  does  not  immodiatoly  reach  the  membranes 
and  the  head,  V)ut  is  separated  by  a  space  of  }  to  1^  inches. 

At  tho  apex  of  this  space  is  the  os  intern  mn,  through  which  the  mem- 
branes may  be  felt.  Here  there  is  a  muecular  ring  like  a  sphincter,  and 
when  tho  finger  passes  this  it  finds  the  walls  of  the  uterus  flaccid. 

Thig  wall,  which  ia  in  immediate  contact  with  the  head,  MuUer  says  is 
formed  by  a  kind  of  invagination  of  tho  uterine  wall  and  by  tho  anterior 
wall  of  tho  cervix,     llcnce  tho  projecting  muscular  ring  above  described. 

According  to  MuUer,  the  descending  head  pushes  before  it  into  the  pel- 
vis the  anterior  wall  of  the  uterus,  and  is  thus  in  a  pouch  in  front  and 
underneath  the  os  internum,  which  is  formed  by  the  lower  segment 
of  tho  uterus.  The  cervical  canal  is  thus  about  .78  to  1.17  inches 
long.  Bandl  observes  that  this  canal,  having  a  length  of  .78  to  .9  inches, 
and  which  he  has  always  found  lo  have  thin  walls  when  the  head  was  low 
down,  does  not  correspond  to  the  kiko  of  the  virgin  cervix,  which  measures 
l.Sii  inches,  (llcnle  and  Luschkit).  And  since  no  one  has  proven  oblitera- 
tion of  the  cervix  dur'ng  pregnancy,  but,  rather,  an  increase  from  en- 
largement of,  and  ac'ditions  to,  its  primal  elements  (Miiller — Lott),  as  well 
as  softening  of  its  mass,  the  above  cannot  be  explained  except  by  changes 
occurring  during  pregnancy. 

Lott  recognizes  tho  isthmus  of  Miiller,  but  saiys  it  is  formed  by  the  an- 
terior portion  of  the  lower  segment  of  tho  uterus,  the  interior  wall  of  tho 
cervical  canal,  by  the  region  of  the  internal  os,  and  even  by  the  lower 
portion  of  tho  posterior  wall  of  tho  utoms. 

There  is  not  a  true  invugiuution  of  all  the  anterior  wall  of  the  lower 
segment  of  the  uterus  and  of  tho  cervical  canal,  but  only  of  their  mucosa, 
and  a  portion  of  their  stroma.  Bundi  accejtts  Lott's  Btaiements:  Mai- 
ler's ring  ia  only  accidental,  thatia,  a  fold  of  the  vaginal  wall  of  tho  cervix 
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reen  the  cervix  and  the  heath     The  internal  os  of  MuUer  is  only  ficti- 

tions,  &nd  the  tissue  of  the  cervix  is  absorbed  by  the  lower  uegment  of 

the  uterus.    Bandl,  agreeing  with  Brauno  and  Martin,  describes  the  event 

M  follows  (8ee  Fig.  80); — The  cen-ix  lengthens  during  the  first  six  months 

of  pregnancy:  but  in  the  last  ten  weeks  it  shortens,  the  lower  segment  of 

the  uterus  widening  and  thinning,  and  it  helps  to  form  a  canal — the  cer- 

tico-viterine, — destined  to  replace  the  cervical  canal;  this,  Brauno's  canal, 

i»  for  lodging  the  foetal  part  after  its  engagement.     The  canal  has  three 


Fra.  so.— CTttkcs  or  x  Woma.v  who  Picd  in  the  Miudlk  or  tbb  Eioam  Month. 
<*.  B«ctioa  of  utenu:  p,  Pfiritonmim;  a,  a',  Bmuiif's  orlflop;  /ii.  Lower  fM?Kineut  of  Ibe  uterua: 
(  Broad  Ugainenu  ;  d,  d'.  Orlflot!  of  MiUler  ;  e.  Uterine  mucusA  ;  oe,  EbctercuU  os  ;  v,  Vai^na. 

orifices.  The  lower,  (the  external  ring,)  is  the  os  externum,  about  whicli 
all  authors  agree.     The  middle, — the  ititeniul  os  of  fj>rmor  authors, — or  the 

Iiethmus  of  Muller,  is  made  by  a  kiiul  of  inviigitmtion  of  the  vugiual  wall 
of  the  cervix,  the  last  trace  of  the  os  internum,  which  diaippeara  at  the 
ind  of  pregnancy  when  it  is  absorbed  by  the  lower  segment  of  the  uterus. 
At  this  ])oint  the  cervical  mucosa  disnppcars,  gHding  over  the  muscular 
layer,  forming  folds  so  that  the  os  internum  approaches  the  os  externum. 
Below  the  remains  of  this  os  internum  the  widonefl  portion  of  the  lower 
segment  of  tlie  uterus  forms  a  thin-walled  cavity,  the  true  canal  of  Braune, 
limited  below  by  Miillers  isthmus,  or  os  internum,  and  above,  at  its  junc- 
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tion  with  the  body  of  the  uterus,  nearly  on  a  level  iirith  the  peritoneal 
Tesioo-uterine  cul-do-sac,  by  a  thickening  of  the  wall  and  a  ring-like  pro> 
jection  of  that  wall,  Bandl's  ring. 

[The  existence  of  Bandl's  so-callod  ring  is  by  no  means  universally  ae- 
cej)tcd.  Quito  recently  Lusk  read  a  paper  before  the  Am.  Gyn.  Society 
(vol.  9  of  Transactions),  and  stated  that  in  two  cases  of  autopsies  of  woitiun 
dying  in  the  last  months  of  pregnancy  he  had  been  niiablc,  as  well  aa 
Welch,  to  find  any  trace  of  this  ring,  lie  gives  it  as  his  opinion  that  it 
would  be  well  to  akiiidon  the  term  '*  ring  of  Bandl "  and  "ring  of  Mul- 
ler,"  because  neither  of  them  are  at  all  constant.— Ed.] 


Fio.  81.— 'U'ncttt's  or  x  Mixtipara  at Teiui.— <i,  ••',  Braiinv'H  orill<?e;  J,  d'.  MflUer's  ring',  o,  &,  Bx- 
lemal  OS  ;fu.  Lower  sei^inetit  of  the  womb  ;  I,  Brood  lit^anient;  c^  Mucosa  of  Uie  cervix  ;  cw,  Body 
of  uterus  ;  p,  IVHtoneum. 

3d. — Condition  of  the  orifices  and  cavity  of  the  cervix. — This  is  very 
different  in  the  primipiim  nml  (!io  multipani. 

A.  Printipara — The  external  os  ceases  to  lie  a  transverse  slit  and  be- 
comes round, — a  cupola  with  smooth  and  regular  borders.  The  great 
|>oint  is  that  it  reniikins  close<l  until  labor.     Only  when  touch  has  been  re- 
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peateillj  pmctised,  or  when  nterino  contractions  liave  occurrwd  in  the  latoi 
inontliaof  gestation — ^uttempts  at  abortion — do  we  find  tlie  os  c!xt-«!rnuni 
■lightlj  jKitont.     It  can,  however,  be  forcibly  passed,  and  then  the  wid- 
enetl  cervioiil  cavity  is  reacheiL     The  os  internum  is  finnly  shut  and  ro->^ 
mains  so  uiuil  obliteration  of  the  cervix.    The  cervix  is  long,  conituil  an^H 
the  apex  jwints  downi  wards.     (See  Figs.  34—39  inclusive.)  ^' 

B.  Multipara. — The  external  os  becomes  round,  bell-shaped,  and  the  i 
borders  are  irregular,  with  hartl,  projecting  nodules  separated  by  notchea^H 
whicli  ftpc  the  remains  of  hicenitions  in  previous  pregnancies. 

The  internal  os  is  easily  reached.     This   orifice  remains  olosed  until 
term;  but  sometimes  it  is  open, — during  the  last  weeks, — and  the  ftngi 
may  reach  the  membranes.    It  is  never  as  wide  as  the  external  os;  and  th 
finger  feels  itself  in  a  canal  which  narrows  from  the  external  to  the  in- 
temal  os: — a  ooue  with  the  apex  iipwurdK.     The  diagnosis  of  the  epoch 
of  pregnancy  can  only  then  l>e  made  in  multi]nira'  from  the  permeiibility 
of  the  cervix. 

Once  oblitenited,  all  that  remains  of  the  cervix  is  a  depression — the 
tinea) — closed  in  primipani-,  open  in  multiiwinc. 

4th. — Direction. — Normally,  the  cervix  points  backwards  and  down 
wanLs,  to  the  sacro-coccygeal  articulation,  is  in  ihe  middle  line,  and  occu 
pies  the  axis  of  the  su|)erior  stniit. 

During  pregnancy,  when  the  hotly  leans  toward  tho  right,  the  corvi 
poiut«  to  the  left; — of  course,  when  the  uterus  leans  toward  tho  left,  th 
cervix  points  to  the  right,  but  this  is  mre,  as  we  have  stated. 

Again,  the  uterus,  leaning  forward,  throws  the  cervix  bjickwards;  and 
this  is  liest  marked  in  primajnir.e  from  engagement  of  the  head  which, 
pnsliing  before  it  the  lower  segment  of  the  uterus,  causes  the  cervix  to 
rise  upwards  and  backwards.  At  tho  end  of  pregnancy  tho  cervix  is  sit- 
uated high  up  behind  and  to  the  left. 

In  multipai"^  it  is  the  same,  except  that  it  does  not  rise  as  high  up, 
At  the  commencement  of  pregnancy  the  heavy  uterus  causes  a  lowcriuj 
of  the  cervix. 

III.  a^frucfural  ClmngeM  in  the  Body  and  Cervix  of  th«  Uterus. — Eac 
layer  demands  sepanite  study: — serous,  muscular  and  mu*;ou8. 

Ist.  Seroux  cluinyi:i. — During  gestation,  tho  i>critoueurn  plays  a  large 
part  in  the  changes  of  the  economy.  To-day  we  do  not  believe  that  it, 
and  the  broad  ligiiments,  merely  unfold;— but  all  uiithors,  from  tho  r* 
Kdirchcs  of  Jacquemier  and  IJouget,  admit  that  there  is  hypertrophy 
hyperplasia  of  the  jx3ritoneum,  as  well  as  distension  and  unfolding  of  thai 
mi'mbrane. 

Traces  of  this  distension  are  found  in  the  inequalities  and  cicatri 
met  with  around  the  tubes,  the  sub-pubic  ligaments  and  the  ligaments 
the  oTary. 
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The  chief  point  is,  that  the  peritoneum  not  only  does  not  thin  out, 
but  thickens  at  some  points,  elsewhere  preserving  its  normal  condition. 

It  is  imjiossible  for  the  |>eritoiieum  to  distend  enough  to  accommodate 
the  uterus  unless  it  undergo  hjpertroplij. 

The  sub-peritoneal  cellular  tissue  becomes  less  dense  and  more  areolar, 
and,  I>ei«iul  sUites,  this  affords  facility  of  movement  to  tlio  jwritonenm 
which  may  be  an  obstacle  in  Cesarian  section, 

•2d,  Chanijen  in  iiie  muscular  Layer. — These  are  remarkiiblo.  When 
empty,  tlie  utt'rns  is  comix>sed  of  a  dense,  firm,  comjiact  tissue,  like  liacon, 
which  cunnot  bo  separated  into  layers.  During  pregnancy  thia  is  com- 
pletely chunge(i. 

The  muscular  fibres,  so  small  in  an  empty  uterus,  increase  in  every  direc- 
tion, but  esiwcially  in  length,  and  new  elements  arise,  as  is  proved  by 
Robin,  KoHiker  and  Schatz,     The  conuectire-tissue  develops  along  with 


Pis,  to. 

Vta.  88.— IrrKB4SAL  MrscnjiR  Latek. 

Fia.  89— MiBCPLAn  Fibeie8  ok  the  Pcwtduoh  Scm-ack  of  the  Womb  —1,  Ovary  ;  S.  Tunc  ;  S, 
V«gtna  ;  4,  ncotiim :  &,  BuperflciAl  trausversc  flbre.s  cut  anrt  tunifd  back  ;  0,  r>eep  nVirvs,  or  ansU 
form  fflflcU  ;  7,  Their  continuation  with  the  traosveree  tthrva  -,  8,  Tranavursie  nbr<^  ;  il,  TransverMi, 
flbr««  of  e«rvlx  ;  lo,  PosmHot  part  of  the  va^liui ;  11,  Fitm^  helpiujc  to  furm  Uio  voftiuo-racUil  tosi] 
<.>ia ;  1«,  Voglno-rectal  faacU  {HiUe  of  Nantes.) 


it,  80  that,  finally,  there  results  a  purely  muscular  organ,  strong  enough 
to  expel  the  fwtus.  At  the  siirae  time  the  fibres  tend  to  U-come  Btriated, 
like  the  voluntary  muscles.  In  this  organ  mmlern  anatomy  hiin  discov- 
ered several  layers. 

\'esaliu8,  Nortwich,  Sue,  Hunter,  Meckel,  Calza,  Mino.  Hoivin,  Peville, 
I'uppeuheim,  Rouget  and  Sappey,  studied  the  structure  of  the  uterus,  and 
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Chenantais  and  H^-He  (of  Nantes)  luivo  giTca  a  classical  deacription  of  it, 
from  which  we  take  wliut  follows. 

There  are  two  seta  of  fibres  in  the  uterus:  the  intrinsic  and  the  extrin- 
sic. 

A.  Extrimic  fibren. — Kougot  provea  that  in  animals  the  utoms  is  cov- 
«nd  with  a  mascnlur  eiivelojK!  covering  the  anterior  and  jwsterior  sur- 
fftoeof  the  organ,  doubling  over  the  broad  ligaments  throughout  their 
entire  extent,  and  attached  to  the  pelvic  walls,  after  having  given  off  fibres 
to  the  round  ligaments,  the  ligaments  of  the  ovary,  to  tiio  ovary  and  to 
the  Fallopian  tubes.  These  he  calls  extrinsic  tibrus.  (See  Fig.  41).  In 
woman  there  is  but  a  single  group  of  fibres,  which  do  not  form  a  tnie 
layer,  hut  only  a  kind  of  mesh-work  composed  of  largo  links,  whose 


r».  84.— A)nwU6ll  SntfACT*  or  Uterps.— (SuperflcUl  Ukyer.)  T.  Tub* ;  t,  Medfwi  Uyer  ;  «, 
TrkUBTeriif  nbres  :  8,  Flliiva  or  roiii)d  liKftniirril  i<}>rva<iin(f  otw  H««  anterior  surface  of  tlio  «  oiub ; 
4.  Fibrea  from  po««rti>r  part  of  Hit*  niiiud  ligaiTK'nt.  whlcTh  inirve  over  In  foliU  betore  reaching  tb« 
mwllwi  Uyor ;  ft.  Flbm  of  tlie  ct>rvix  uU-rl ;  6,  Oblique  fibres. 

fibres  spring  from  the  round  ligament,  ligj\ment  of  the  ovary  and  tube, 
cross  over  the  front  of  the  organ,  and  go  to  Btrengthi'u  the  bnuul  liga- 
ments of  the  op|K)site  side.  These  fibres  are  best  marked  i>08teri<>rly>  and 
form  the  "posterior  round  ligament."  A  few  of  these  fibres  are  found 
in  the  utero-vesical  folds  and  utero-sacral  ligaments.  Other  fibres  are 
lost  in  the  ovary  and  Fallopian  tube. 

B.  Intrinsic  fibres. — H61ie  divides  these  into  three  layers. 

A.  External  layer. — This  consists  of  two  layers,  one  of  which  HiWe 
calls  the  ansiform  or  arciform  fascia,  already  described  by  Sue,  Calza, 
Boivin.  Deville,  Dubois  and  Pajot.  It  consists  of  longitudinal  fibres, 
which  pass  from  the  jwsterior  surface  of  the  uterus  over  the  fundus  to 
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cover  also  the  anterior  surface,  Behind,  it  bogins  on  a  level  with  the 
union  of  the  oervix  and  l)ody  of  tlie  uterus,  and  is  mado  np  of  fibres  that, 
at  first,  were  triiiisverso  but  later  aro  longitiidiual.  It  increases  as  it  rises 
from  the  udditioii  of  now  elements^  At  tlio  fundus,  the  lateral  fibres  run 
out  toward  the  tubes  aud  broittl  ligaments,  mingling  with  the  extrinsic 
fibres,  'riic  ccntnii  fibres  aloiie,  then,  cover  the  fundus.  This  layer  was 
described  by  Devillo,  who  claimed  that  these  fibres  formed  a  Z,  running 
from  left  to  right;  Ih'lie  denies  such  interlacing,  or  at  least  claims  tliat 
only  nfew  fibres  so  cross  over. 

The  second  layer  of  the  superficial  fibres  is  transverse,  some  forming 
the  ansiform  layer,  while  the  greater  number  ]):iss  below  to  run  out  on  to 
the  broad  ligaments,  tlie  ligaments  of  the  ovary,  the  round  ligament  and 
the  Fallopian  tulx;.  At  the  angles  of  the  uterus  they  curve  in  an 
arched  form. 


FlO.  85.— SvPEIUrlOUL  LAYKR  Of  THK  PcWTKRIOB  SfHTACE  OF  THE  UTBIIOB,  AVrKIl  DKUTWIY.— 

O,  Ovaries ;  T,  Tub»«  ;  I,  Left  lirancli  i^t  the  iiiidillo  layer :  8,  Right  branch  ;  3,  4,  Transverse  flbres  ; 
5,  Olilifjue  fibres  ;  ft,  6,  luterlacing  fibres  from  the  anterior  and  posterior  facta  on  the  Bide  ut  tlie 
womb. 

The  borders  of  the  uterus  are  made  up  of  transverse  fibres,  running 
from  one  face  to  the  other,  now  horixoutal,  now  arciform,  and  now  circu- 
lar. The  deep  become  superficial  and  vice  versa.  They  are  disso- 
ciated by  vessels  that  run  in  them,  and  then  i>onetrato  the  sides  of  the 
uterus.  Part  of  these  fibres  go  to  the  broad  ligament,  ovary  and  tube, 
bnt  the  greater  number  pass  to  the  sides  of  the  uterus. 

In  the  Cervix. — lIi,i>ertrophy  of  the  muscle-fibres  is,  here,  less  tlian  in 
the  body.  There  is  no  atisiform  layer,  the  fibres  running  from  the  sides 
of  the  uterus  to  the  median  line,  and  interlace  among  llieraselvep.  At 
the  sides  of  the  organ,  they  run  from  one  face  to  another.  Thu  most 
superficial  fibres  run  to  the  utero-vesical  folds  in  front,  the  utero-sacral 
behind,  and  the  vagina  below. 
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b.  JUiifdle  Layer.  (Fig.  8G).  —This  is  indetermlnatp.  It  is  made  up 
of  muscle- fibres  running  in  every  direction  and  intcrlaciug;  they  foriii 
rings  about  tlie  veins — indeed,  sheaths  for  each  one  of  the  uterine  veins. 
The  arteries  are  likewise  covered  by  those  fibres,  but  are  also  providecl 
wHh  a  cellular  ehcath  wanting  in  the  veins,  bo  that  the  latter  adhere  by 
their  internal  tunic  to  the  muscular  tissue,  whereas  the  arteries  glide 
within  thesu  sheaths. 


i>4TSR  or  Utkiuke  Ttasuic  raoii  Tiut  Fuviics,  woeiik  tub  PLArcvTA  was 
■gflbnsafurni  rintcs *rouiid  tbaveatelawbich  mn  Utereby  cotiotrictMl.— I. 
loCltolDteriial  layer  ;  3,  4,  SuperflcUil  Urer  diasertod. 
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Flo.  87.— KrocvLUi  Ftaiua.  IstmuiAL  Scrtack  or  the  Utbrcs.— 1,  Sectioo  of  uterus  Along 
ricr*"  »-  -'—  pnstefior  wnll  •s.  Anterior  wall ;  S,  Kxternal  oa  ofcenrlx  ;  4,  Interoal  os ;  6,  Uterine 
"r  [uIm-  :  6,  OHfl<.-«  of  riKlit  tiibo  ;  7.  Inisertion  ot  plac«nta  upon  anterior  wall ;  8,  Vogiiui ; 

y,  'I  t«  ;  10,  SuiiK%  i-tirvingovHr  fundus  upon  aaterioraurf  Ave  ;  11,  Transverse  fAacla  mn- 

Bing'  from  one  tube  lo  thV>  other  :  12,  Ori|r)n  of  triaiiKular  fascia  of  poKterlor  wall ;  13,  Portion  of 
Mune  of  antertor  wall ;  14,  It«  oriRin  :  15.  Transverse  flbrex :  lU,  Tranaverae  flbrott  at  the  og  iuu.*r- 
mun  ;  17,  Flbrea  of  cervix ;  18,  Venous  lunuij.    ( Hilit  of  Nautes.) 

c.  Internal  iMyer.  (Fi}?.  87). — PoBteriorly.  this  is  formed  by  a  tri- 
angular'layer  extending  from  one  tube  to  the  other,  and  down  to  the 
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oervix.  Like  the  ansiform  layer  of  Hflie,  it  consists  of  transrerse  fibres, 
which  interlace  with  those  of  the  opposite  side.  The  upper  end  of  this 
layer  terminates  in  the  ori  flues  of  the  tubes. 

On  the  anterior  surface,  the  triangular  layer  is  lees  marked.  At  the 
side  of  these  trianj^iliir  masses,  transverse  fibres  pass  from  one  surface  of 
the  uterus  to  the  other,  forming  arches,  wliich  become  circles  oroimd  the 
orifices  of  the  tubes:  the  orbicular  muscles. 

In  the  Cervix. — The  ir.tenml  os  is  defined  by  a  muscular  ring  separa- 
ting the  cavity  of  the  cervix  and  the  body.  The  internal  layer  is  made 
u]>  of  vertical  fibres,  which  form  the  arbor  vitae,  and  of  interlacing  fibres 
forming  incomplete  rings,  that  are  well  nuirked  about  the  oxtemjil  orific-e. 

The  uterus  is  thus  formed  of  three  layers,  the  external  and  internal 
layers  of  which,  longitudinal  and  transverse  fibres,  are  disposetl  to  expel 
the  foetus,  opposing  the  annular  fibres  of  the  cervix.  The  middle  layer 
act8  on  the  circulation.  Pinanl  sjiys  eiich  ring  seems  to  be  a  living  lig- 
ature alxjut  the  uterine  vessels,  limiting  the  blood  supply  and  preventing 
heniorrliiige. 

IV.  Qhanges  in  the  Mucous  Membrane. — Decidua. 

The  uterine  mucosa  suffers  great  cluingcs.  It  is  to  cover  the  ovum  and 
with  it  to  sever  its  connection  with  the  internal  surface  of  the  uterus: 
hence  the  mime  decidua.  Coste  and  Ilobin  were  those  who  finally  ovcr- 
tlirew  the  ancient  theoiy  [Hunters]  and  establiished  the  true  one. 

The  existence  of  a  mucous  membrane  of  the  uterus  was  not  knoAvn  to 
older  writers,  who,  however,  described  a  third  envelope  of  the  fcetal  cover- 
ings. Hunter,  Moreau,  Breschet  and  Velpeau  thought  that,  under  the 
influence  of  fecundation,  a  layer  of  congalable  lymph  covered  the  internal 
surface  of  the  uteraa. 

The  ovum,  coming  from  tho  tube,  met  this  membrane,  pushed  it  in 
front  of  it,  producing  two  folds:  one  the  parietal  or  true  decidua,  ad- 
herent to  the  uteraa;  tho  other  the  ovular  or  reflected  decidua,  in  contact 
with  the  ovum.  But  as  they  saw  that  tho  ovum  was  separated  from  tho 
muscular  layer  of  the  uterus  by  a  membrane  identical  with  these  two, 
they  said  tho  ovum  induced  an  irritation  which  led  to  the  secretion  of 
lymph,  where  the  ovum  began  to  push  out  the  parietal  decidua  to  trans- 
form it  into  the  reflected  decidua.  As  this  membrane  was  between  tho 
ovum  and  the  uterus,  and  as  it  appeared  late,  it  was  called  the  inter- 
mediate decidua,  or  decidua  serotina  (serotina  tardi»ft).     (Fig.  88.) 

As  it  developea,  this  serotina  joins  the  fold  formed  by  reflection  of  the 
parietal  decidua  and  becomes  one  with  it.  Thus  the  throe  dociduae  are 
one.  But  as  tho  ovum  grows,  it  pushes  ahead  of  it  tho  decidua  reflexa, 
which  also  tends  to  unite  with  the  parietal  decidua.  But  the  two  de- 
ciduae  formed  of  lymph  are  always  separated  by  a  layer  of  fluid  lymph: 
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h%droperion.     Thus,  from  without  inwards,  wo  Hnd  parietal  decidua, 
hydroperion,  decidua  rcHcxa,  chorion  and  amnion. 

Tlii«  theory  waa  exploded  by  Coste,  who  proved  that  tlu>  orifices  of  tho 

tubes  are  open  as  the  ovum  arrives  at  the  uterus,  that  the  hydroporiou 

doM  not  exist,  and  tliat  whixt  was  formerly  believe<l  to  bo  cosigulahlo 

Imph,  was  only  the  cluinged  uterine  mucosa,  modified  in  all  its  elemeni8. 

Custc's  explanation  is  as  follows:    As  tijo  fecundated  ovum  roaches  the 

uterus,  tlie  mucosa  is  swollen  and  thrown  into  folds,  so  that,  when  the 

cnim  falls  into  the  uterus,  near  tho  tubes  as  a  rule,  it  is  caught  in  ono 

of  these  folds.     In  this  depression  tho  ovum  induces  phenomena  like  that 

oiu8e»I  by  issue-peas.     The  mucosa  bulges  up  around  it  and  covers  it. 

The  point  where  it  still  communicates  with  the  uturine  cavity  is  tho  de- 


F».  88.— Ohauowi  IK  Tiw  TTtkhikb  Mrro*A  ranif  Fdrmattcw  or  thb  DBcinrA  Vcni  aku  Rk- 
(ftttrSritAert.) — ii,  B<xly:  u'.  FuimIub  ;  «".  8l<1e«  of  tlip  utenis  ;  «c.  Cervix  ;  nj,  VoKiuB  ; 
or.  Orery  :  t.  Tub*  ;  f.  Pavilion  of  tiihe  :  /r,  Round  Ilframent  :  tip,  posterior  wall  of  L'tenis  :  «<i.  An- 
trrinr  wall ;  vc'.  tJteriDe  oriflc*  ;  iic*.  Arbor  vifip  :  dt>,  IH- I'iiliia  vera  ;  dtxi.  Papillffi  ruid  ••otylmlowi 
drrelop^il  on  the  mpcrior  mirfftce  of  the  decidua  vera  ;  /,  Inlets  of  cotyledniia  ;  r*,  I>ccldua  reflcxa ; 
at,  OrooTc  separaUnic  the  eotyledotu, 

cidual  umbilicus.  This  soon  disiippcars,  and  then  the  ovum  h  wholly 
invested.  The  membrane  covering  the  uterine  wall  is  the  pariet^il  de- 
cidua; that  libout  the  ovum  is  the  ovular  or  de-cidua  rcflexa;  the  tliird, 
where  the  omm  was  prinuirily  implanted,  where  the  villosities  of  tho 
chorion,  and,  later,  the  placenta  arc  to  form,  ia  the  intpr-utern-placental 
decidua,  or  decidua  serotina.  Eiich  of  ttieae  decidune  undergoes  important 
changes, 

let.  The  growth  of  t!ie  ovum  brings  the  ovular  nearer  to  tho  parietal 
decidua.     Thus,  at  the  third  montk,  the  ovular  decidua  is  everywhere  in 
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contact  with  the  parietal  mucosa  covering  the  orifice  of  the  tubes,  and 

blejuling  with  the  inter-iiti?ro-piacent»l  miu'cms  iiiembrane.  The  uterine 
mucosa  si-ems  to  be  ono  complete  whole,  but  the  ovtdar  and  parietal  de- 
oiduae  are  only  in  simple  contact;  they  can  be  separated.  The  hydro- 
porion,  however,  docs  not  exist.  At  the  fourth  mouth,  the  two  deciduee 
become  one  membraiio;  and  now  the  ovular  decidua  iwlheres  to  the 
chorion.  Now  also  the  villositiea  of  the  chorion  reach  their  highest  de- 
VL'lopnjcnt  lit  tlio  iuter-utLTo-placontiil  nuicous  membrane. 

Tlic  placenta  forms,  and  the  ovum  has  the  dcfmitc  structure  that  it 
presents  when  exjjelled. 

Now  also  ayjppara  the  new  mucous  memlinine,  loosening  the  old  mucosa 
from  the  muscular  layer  of  the  uterus,  tlius  truly  changing  it  into  de- 
cidua. 

Structural  modifications  attend  the«i  changes. 

The  normal  mucosa  consib'ta  (Ilobin)  of  the  following: 

1st.   Numerous  follicles. 

2d.  A  small  number  of  special  cells. 

3d.  Numerous  embryo-plastic  nuclei. 

4t!i.  Liiminnted  fibres,  at  times  embryonic  {fibro-plastic  bodies);  at 
times,  completely  dcvelojied  filamentB. 

5th.  Amojiphoua  matter. 

<jth.  Vessels,  nearly  all  c^jpillaries. 

7th.   Prisraoidal  epithelium. 

Now  us  let  SCO  what  occurs  in  pregnancy. 

Up  to  the  formation  of  the  placenta  (second  month),  there  is  hyper- 
trophy of  tfle  uterine  decidua,  every  element  partaking.  Thereafter, 
hypertrophy  concentrates  in  the  inter-utero-placcnUil  mucosa,  the  place 
whcro  the  placontA  is  to  form,  while  the  remainder  of  the  mucosa  (ovuhir 
uTul  paricUil  tleeidua)  undergoes  atrophy,  so  that  the  new  membmue  can 
easily  rephico  it. 

After  the  fourth  month,  the  parietal  and  ovular  mucosa  form  one 
membrane,  shed  with  tlie  ovum  at  birth,  and  replaced  by  a  now  uterine 
mucous  membrane.     (Fig.  88.) 

In  studying  bow  these  ehnngos  occur  in  the  ditTorcut  elements  we  will 
follow  Ch.  Robiu,  who  was  the  first  to  investigate  them. 


A. — Utebine  Dbcidua. 


a.  ChangM  in  the  Follicles. — These  increase  in  volume  and  number,  so 
that  the  mucosa  scorns  formed  of  tubes  placed  alongside  one  another  per- 
pendicuhir  to  its  surface  (or  slightly  inclined),  but  parallel  one  to  the 
other.  For  one  half  their  length  they  are  stniight,  but  near  their  round 
Imse  they  enhirge  and  imdulate.  They  end  in  a  cul -de-sac  on  the  muscu- 
lar layer,  and  open  ou  the  mucous  surface  by  an  orifice  somewhat  1>ell- 
ehuiwd.    They  have  a  grey,  granular  cell  wall,  with  longitudinal  striatious, 
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lined  or  filled  with  an  epithelium  which  is  pale  grey,  angular  or  polyhedral. 
Externally,  this  epiCheliam  forms  a  regular  Itiyer  for  the  internftl  8ur- 
faoe  of  the  follicular  tube. 

When  we  squeeze  the  mucous  membrane  of  the  uteri  of  women  who 
died  early  in  pregnancy,  a  semi-fluid  lactescent  matter  exudes,  consisting 
of  a  riscid  liquid,  holding  in  8US]H'nBion  a  inimber  of  fine  gnmnlations. 
partly  fatty,  and  a  large  number  of  upithuliul  culls  like  thuso  which  fill 
the  glandular  tubea. 


?SJ^ 


^Tnp} 


Jfe 


aafi 


31^1 


Tta.  8D.-«KCTioic  vr  DBOiDUJk  (»rter  Friedldnder.)-  ^i.  Amnion  with  epftheUuni ;  6,  Cborion  ; 
c,  DrriilUA :  d.  MuacularU  :  r,  DiTldinjc  Hue  of  Hpindle  cells  ;  /,  Loyer  of  routtd  oelta :  y.  OlandulJir 
eut»-dr-aae. 

b.  Changes  in  the  Proper  Celh  of  ihe  Uterine  Mucnm.—DnT'mg  preg- 
nancy, these  cells  so  multiply  tliat,  in  the  third  month,  t!icy  predominiito 
iii  the  mucous  membrane.  Friedliiiider  calls  them  decidual  cl-Hs,  and, 
when  they  are  larger,  giant  cells;  now  they  have  different  forms,  aocord- 
:tig  tij  their  locality  in  the  decidua.  (Fig.  89).  In  the  superficial  layer, 
where  they  are  compact,  they  are  Bpherieul;  in  tlie  deep  !nyer  they  are 
fusiform  or  spindle.  The  longest  (C!h.  Robin)  arc  in  the  decidua  reflexa. 
All  have  one  or  more  nuclei.  Tht-y  are  for  replacing  tlie  uterine  mucosa, 
which  disappears  during  jtregiiancy  (Friedliinder),  for  this  was  made  up 
of  only  two  layers,  a  glandular  and  a  special  cell  layer.     These  two  are 


144  A   TREATISE   ON    OBSTETRICS. 

distinct  layers,  according  to  Friedlander;  but  do  Sinety  and  others  do  nt 
regard  them  as  seiMiriibk'. 

c.  Intergla  lid  alar  Th.iue. — The  proper  cells  multiply,  and  embryo- 
phistic  nuclei  appear  in  them,  so  that  fusiform  bodies  and  lanunatod  fibres 
are  lost  to  view  in  the  mass. 

d.  ]'esseln. — The  vessels  of  the  mucosa,  continuations  from  the  muscu- 
18,  are  usually  larger  than  those  of  the  latter.     Where  the  mucous  ami 

muscular  hirers  join,  they  form  a  kind  of  glomerulus,  whence  starts  the 
capillary,  wliJch  runs  panil lei  with  the  glands,  anastomosing  with  neigh- 
boring wtpillaries  to  form  a  species  of  j>lexu8  about  the  glands,  without 
exactly  touching  them.  At  tbe  surface  of  the  mucosa  they  j"amify  in  a 
mesh-work,  whence  springs  a  superficial  capillary  plexus. 

The  vessels  are  arranged  differently  at  the  level  of  the  inter-utero- 
placental  mucosa.  These  vessels,  at  tirst  possessing  walls  of  their  own^ 
have,  at  the  end  of  gestation,  only  endothelium  on  u  thin  layer  of  connec- 
tive tissue,  which  is  not  distinct  from  the  adjoining  tissue  (Taniier).  At 
term,  these  disappear,  by  obliteration  and  atrophy,  in  the  uterine  deeidiui; 
while,  on  tbe  other  hand,  they  develop  greatly  in  the  inter-utero-plaoental 
mucosiv. 

e.  Epitheliiim, — The  epithelium  of  the  ovular  and  uterine  decidua 
chajiges  from  cylindrical  and  prismoidal  into  the  pavement  variety,  not 
from  transfonnution,  but  by  exfoSiation,  and  substitution  of  pavement 
cells,  large  and  many-sided.  At  two  and  a  half  months,  larger  and  longer 
cells  join  these,  and,  at  term,  the  latter  prt'dominate.  In  spots,  the  epi- 
thelium is  wanting;  at  term,  we  may  only  find  it  in  limited  pjitches. 

B.     Ovular  Deciuua. 

Identical  changes  with  the  aljove  occur  in  the  ovular  dccidna,  for  this 
is  but  the  bulging  of  the  uteriu&  decidua  around  the  ovum.  The  only 
difference  is  in  the  far  more  rapid  development  of  the  o\^lk^  decidua. 
More  and  more  distended,  and  pushed  towards  the  parietal  decidua  by  the 
growtii  of  the  ovum,  it  difTers  therefrom,  since,  at  the  beginning  of  gesta- 
tion, it  is  the  jjoint  of  implantiition  of  the  first  villosities  of  the  chorion. 
Otherwise,  all  t!ie  changes  are  as  in  the  uterine  decidua. 

All  tbe  elements  disappear  as  the  ovular  decidua  thins  on  its  approach 
to  the  parietal-  In  the  middle  of  prcgiuincy,  there  remain  only  round 
Cells  mingled  in  a  layer  similar  to  that  of  the  parietal  decidua.  At  term, 
when  it  has  joined  with  the  last-named,  it  is  only  composed  of  one  layer; 
but  on  tiro  surface,  adherent  to  the  decidua  parietalis,  a  number  of  epi- 
thelial cells  can  always  bo  found.  The  decidua  at  the  end  of  gestsition  is 
made  up  of  three  layers;  an  external  layer,  the  jiiirietal  decidua;  an  in- 
ternal layer,  the  ovular  decidua;  and,  between  them,  an  epithelial  layer 
nuide  from  the  union  of  the  epithelium  of  the  parietal  and  ovular  decidua. 
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Fid.  K.—V-nmtm  axtkr  Iubor.  <Co*te.)  U,  Uterus.  P,  Placcnt*!  ■it*.  S,  TteriDe  sinwu.  »i. 
Muscular  kk^er.  r,  UteriDe  veliii>.  a.  Uterine  artciiea.  r.  Round  llKamralR.  f.  Mucous  membrane 
Ofc<>rTlz.    n,  VaRina.    f,  Utttriiio  mucoiM  mfnibrane. 

dilate  and  become  sinuses,  the  walls  of  wliicli  disaji}it'ar.   thus  fomiintj 
locnns  of  blood   in   the  mucosa;   and  into  thrso  sinuses  the  plucpntiU 
Tillosities  dip.     The  gerotina  has,  thus,  u  honeycomb  or  areolar  iippear- 
Vol.  1.— 10 
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aiico.  These  ainuses  are  continuous  with  those  in  the  muscularis,  but 
tht'V  anastomose  about  the  plucoiita  forming  the  circular  sinus. 

The  utt-rinc  :ind  ovular  placenta  first  hypertrophy,  and  then  atrojihy; 
while  the  inter-utero-placental  mucosa  develoiwa  until  the  placenta  is 
formed,  and  then  remains  stationary  till  delivery  at  term.  All  are  not 
agret'd  on  this  point.  Robin  states  that  the  uterine  docidua  is  covered 
with  cpitiielium  until  term;  Friedliinder  Bays  that  it  disappears,  and  that 
this  decidua  has  a  deep  layer  next  to  the  muscular  made  up  of  glandular 
ctils  de-sjvc  lined  with  epithelium,  and  a  Bupcrficiiil,  made  of  larger  cells, 
both  round  and  spindle-shaped.  Fatty  degeneration  attacks  all  these  ele- 
ments at  the  end  of  pregnancy. 

The  ovular  decidua  becomes  thin,  and,  Kolliker  says,  is  formed,  at  the 
end  of  pregnancy,  of  round  and  fusiform  cells  which,  later,  become  poly- 
gonal and  fatty.  Robin  states  that  it  is  changed  into  a  layer  covered  with 
epithelial  debris,  lie  also  states  that  the  inter-iitero-pliicental  mucosa 
preserves  its  epithelium  until  term.  Kullikcr  and  Friedliinder  state  thit 
the  ejnthelium  completely  disappears  at  the  end  of  pregnancy. 

The  next  question  is  the  fall  of  the  d«cidua  at  childbirtli.  Robin  states 
that  from  the  fourth  month  of  pregnancy  the  uterine  decidua  becomes 
loosened  from  the  muscularis,  because  a  soft,  gelatinous  membrane  forms 
between  them,  that  is,  tlie  new  uterine  mucosa.  Hence,  at  delivery,  the 
nniscularis  will  not  be  left  uncovered,  but  will  have  this  new  nmcous  mem- 
brane over  it.  Only  the  epithelial  layer  of  the  utero-placent;il  mucosa 
will  pass  of!  with  the  placenta,  the  rest  remaining  adherent  to  the  uterus. 

The  phenomemi  are  identii^l  in  every  part  of  the  mucosa,  acconiing  to 
Friedliinder.  lie  st^ites  that  the  layer  of  round  cells  disappears,  the 
uterus  being  covere<l  by  the  layer  formed  of  deep,  spindle  cells  and 
glandular  cul.a-<le-Kac,  not  only  over  all  the  uterus,  but  even  over  the 
placental  surface.  The  glandular  layer  gives  origin  to  the  new  mucosa, 
which,  he  says,  is  formed  only  after  delivery. 

De  8inety  does  not  thiuk  that  there  is  a  distinct  line  between  the  layer 
made  of  round  cells,  and  that  of  glandular  cell»>,  but  otherwise  he  agrees 
with  Fi'iedlixnder, 

D.     Mucous  Mkmiuuxe  ox  me  Ckrvix. 

Robin  states  that  this  retains  the  structure  which  it  hiul  before  preg- 
nancy. There  is  a  separation  of  it^  elements,  the  intervals  being  filled 
with  transparent  amorphous  matter,  with  iv  paucity  of  gmnulations. 

Tiie  suprrlicial  and  sub-epithelial  capillaries  of  the  corporeal  mucous 
membrane  cease  abruptly  at  the  ccrvi.x. 

Lott  insists  on  peculiar  epithelial  change?.  These  consist  in  a  cliange 
from  the  cylindrical  to  the  puvement  form,  and  in  a  multiplication,  es- 
pecially in  the  folds  of  the  membrane. 

The  cervical  nnicosa  is  not  a  decidua.  and  hence,  after  delivery,  is 
sharply  distinguished  from  any  new  membrane. 
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IV.   Changes  in  the  Uterine  VtMcls  and  Xerves. 

Ariiriea. — These  increase  in  volamo,  length  and  evejj  nnmber.    Jiicquc- 
nier  states  that  this  increase  in  length  is  not  from  straightening  out  of 
folds,  since  the  vessels  are  as  tortuous  at  the  end  of  pregnancy  as  before 
it   The  nterine  arteries  are  a  little  larger  than  the  ovarian.     Forming 
u  extensive  plexus  in  the  broad  ligaments,  these  vessels  suddenly  increttae 
in  rolume  as  they  penetrate  the  uterus  at  its  sides.     They  are  nearer  the 
jjeritoneal  than  the  mucous  surf  ice,  except  in  the  placental  region:  and 
tliey  anastomose  with  each  other  and  with  their  fellows  of  the  opposite 
«Je.    Large  numbers  pass  in  until  they  reach  the  mucosa  where  they 
end  in  a  capillary  plexus.     Those  that  go  to  the  inter-utero-placental 
mucosa  are  longer  and  larger  than  the  others,  and  are  called  utero- 
placental arteries.     They  all  have  fibro-cellular  sheaths;  and  the  capil- 
laries communicate  with  the  veins. 

Veing. — These  grow  very  largo.  The  ovarian  veins  (Jacquemier)  ex- 
ceed in  diameter,  by  1.17  to  1.5  inches,  that  of  the  internal  or  external 
iliac  rein.  Deep  in  the  uterine  tissue  they  form  uterine  sinuses  which 
interoommunicjite.  Accor^ling  to  KoUikcr,  besides  their  normal  muscu- 
lar layer  with  broad  circular  fibres,  they  have  an  intenxul  and  external 
muscular  layer  with  longitudinal  fibres.  Their  walls  are  thus  very  thick. 
Kolliker's  views  are  not  now  accepted:  all  believe  tliat  the  uterine  sinnaes 
have  a  single  internal  tunic.  Kolliker's  fibres  are  but  muscular  tissue 
adhering  to  the  veins,  changing  them  into  contractile  canals.  None  have 
rairee. 

Near  the  placenta,  a  great  number  of  these  canals  approach  the  internal 
layer,  and  are  separated  therein  by  a  very  thin  layer  of  uterine  tissue,  or 
[j  by  the  mucosa,  when  they  penetrate  in  the  utero- placental  mucosa 

enter  the  placenta;  they  are  the  utero-placental  veins. 
The  sinus  of  the  middle  layer  receives  veins  from  the  internal  and  ex- 
ternal layer,  and  from  the  decidua,  tljus  changing  the  uterus  into  a  cavern- 
ous organ;  hence  the  abundant  hemorrhage  at  the  moment  of  delivery. 
We  have  already  suflBciently  discussed  the  lymphatics  and  the  nerves. 

Pkopebties  op  the  Uterus  during  Gestation. 

Piajot  is  right  in  contradicting  Cazeaux^s  statement  that  in  pregnancy 
the  uterus  has  entirely  new  properties,  for  gestation  only  "  increases  olv 
Bcure  and  latent  properties,  that  certain  physiological  or  pathological 
events  foreign  to  pregnancy  may  make  perceptible,  so  that  there  is  no 
doubt  as  to  their  permanence."     (Pajot.) 

These  properties  are  five:  contractiUty,  retractility,  irritability,  sensi- 
bility and  elasticity. 

1st  CotUrndiUli/.—ThiB  is  the  great  property,  due  of  course  to  the 
muscular  structure,  and  jwsiiessed  in  common  with  all  hollow  orptjis. 
The  uterine  fibres  can  actively  draw  together,  diminishing  the  size  of  the 
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CHvity,  and  after  a  certain  time  can  assume  the  original  dimenBions. 
Uterine  contraction  ia  the  manifestation  of  this  contnictility. 

Contmotility  exists  in  every  muscular  fibre,  but  is  far  more  developed 
in  the  fundus  and  body  than  in  the  cervi.v. 

This  property,  rudimentary  when  the  uterus  is  empty,  appears  in 
some  women  at  the  meuaes,  in  cases  of  dysincnorrhtTea,  ])urtiou]arly  mem-- 
branous  dyemenorrhoea,  polypi  and  fibroids;  but  it  only  rwiches  its  cnl- 
mination  during  jiregnancy,  from  the  greiit  muscular  development  at  that 
period.  It  is  greatest  at  the  moment  of  delivery;  and  it  does  not  cease  till 
after  death,  for  csvses  are  reconled  where  the  uterus  has  expelled  the  child 
after  death  of  the  mother. 

Although  completely  involuntary,  uterine  contra^^tion  is  not  necessarily 
piinful,  iis  is  proven  by  the  painless  contraction  often  experienced  towards 
the  end  of  pregnancy  (this  constitutes  the  concealed  or  secret  labor  of 
Millot  and  older  authors).  Usuall)',  uterine  contractility  is  accompanied 
with  pain:  hence  the  expression  "a  woman  in  the  pains  of  labor." 

Pains  and  uterine  contmctious  are  terms  indifferently  used  by  authors. 
The  piling  differ  in  degree  in  different  women;  and  maybe  absent.  I  had 
two  well-marked  cases  where  there  were  no  pains. 

Although  involuntary  uterine  contraction  is  under  nervous  influence, 
and  emotion  can  cither  suspend  or  induce  it,  it  may  be  called  into  play  or 
modified  by  different  agents.  Direct  applic^itions  to  the  cervix  (tampon, 
douche  or  dilatation),  friction,  massage,  cold  or  heat  applied  externally, 
provoke  contractions,  which  also  art^  induced  by  twin  pregnancy,  hydram- 
nion,  death  of  the  foetus,  eleetrictty,  ergot,  rue  and  savin;  while  opium, 
in  snnicient  doses  slows  or  suspends  uterine  contractility.  Chloroform, 
chloral  and  anaesthetics  iict  in  the  same  faslnon. 

How  the  nervous  system  acts,  physiology  does  not  tell  us.  Both  the 
cerebro-spinal  and  sympathetic  syHtcms  play  a  part,  but  the  latter  the 
greater.  If  Oser  and  Schlesinger  have  proved  that  there  is  in  the  meilulla 
oblongata  a  centre  for  uterine  activity  exactly  simitar  to  that  which  cor- 
responds to  automatic  movements,  it  is  evident  that  the  motive  power  of 
the  uterus  is  not  called  into  play  by  central  irritation,  but,  rather,  by 
reflex  action.  The  experiments  of  Scjinzoni  amply  prove  this;  he  induced 
delivery  by  applying  cups  to  the  breasts,  'I'lio  cxpcriitientB  of  Kilian 
Spiegelberg,  Kehrcr,  Frankenhauser,  Obcrnier  and  Kdrner  are  oontra- 
dictory,  as  also  are  clinical  observations.  But  the  influence  of  the  spine 
over  uterine  contrm^tility  cannot  be  denied,  for  in  women  who  have  para- 
plegia, uterine  contractions,  if  less  painful,  are  also  very  feeble.  And,  if 
a  few  such  have  easy  delivery,  yet,  in  the  majority,  labor  is  tedious  from 
feeble  uterli»o  contructious. 

Brown-Sequard  states  that  uterine  contraction  is  due  to  irritation  by 
carbonic  acid,  with  which  the  vennus  blood  is  loaded.  (See  Causes  of 
Delivery.) 
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Liki-  lUl  mnscular  oction  uterine  contractility  is  intermittent:  and  it 
Ixjconie?  weak  and  exhausted  when  it  meets  to<>  much  opposition.  It 
nuiT  persist  after  death.  It  may  be  regular  or  irregular,  diminished  or 
iccrnued. 

Sd.  Retractility. — '*  This,"  says  Pajot,   "  is  tliat  property  of  uterine 

twoe  W  virtue  of  which  the  uterus,  em])tied  of  a  part  of  its  contents, 

a«{n ires  a  greater  thickness  of  its  walls,  whUe  the  vohime  and  cajMicity 

diminish."    It  differs  from  contractility  in  as  much  vui  it  is  pennunent, 

•nd  not  intermittent,  and  is  in  inverse  proportion  to  the  distension  the 

oterns  has  undergone.     It  aims  to  maintain  direct  contjict  iKitween  the 

orum  and  the  uterine  walls,  and  to  prevent  hemorrhage  by  closing  the 

ppinff  vessels  after  delivery  of  the  j>laccnta,  and  by  holding  the  uterus 

itx  thii  condition  it  assumes  after  parturition. 

It  IB  painless,  but  may  lead  to  spasm  or  inertia  of  the  uterus,  and  thus 
induce  grave  results.  Besides,  it  is  not  the  same  in  every  part  of  the 
organ. 

It  is  beet  marked  in  the  fundus  and  in  the  body,  and  almost  nil  in 
the  cervix;  hence  the  gravity  of  hemorrhage  in  placenta  pnpvia. 

Diftiinished,  weakened  or  exhausted,  by  great  tlistousiou  of  the  uterus, 
it  may  Ije  reinduced  by  cold,  massage  an<l  direct  excitation  of  the  uterus; 
but  its  action  ends  immediately  after  delivery,  and,  as  Piijot  says,  it  is  not 
Tttctility  which  brings  the  uterus  IjtK-k  to  its  normal  stsite,  but  a  jiro- 
of  absorption  and  atrophy,  which  jjrocesses  dfpond  ujion  the  Iiealth 
of  the  wumziii,  since  the  first  effect  of  puerpenil  disease  is  to  suspend  this 
work  of  absorption. 

3d.  lrrit(ilnHty.—T\m  may  be  called  an  impresaionability  of  the 
otcrus  which  varies  in  different  patients,  and  shows  itself  by  u  more  or 
leas  prompt  tendency  to  contract,  to  retict  agsiinst  the  cxfiting  causes. 
It  in  marked  in  some  women,  and  absent  in  others:  hence  the  frequency 
of  aljoition  from  insignificant  causes  in  the  former,  and  the  incredible  re- 
Bstanee  of  pregnancy  in  the  latter. 

4th.  Elasticity,  Exteusibilily. — While  Pajot  loans  toward  the  admission 
that  elatsticity  is  the  result  of  cfyiibiitcd  retnictility  and  extesmibility, 
Taniier  and  Clmntrenil  confouiul  the  terms  elasticity  and  extensibility. 

Wliatover  be  its  name,  it  is  from  this  ]iroi>erty  that  the  uterus  run  Im3 
diBteniknl  by  the  ovum,  preserving  that  nupplcness  which  i.s  so  different 
from  flaoejdity.  Kxce])t  in  great  distension  (twins,  and  dropsy  of  the 
amnion),  extensibility  and  elasticity  never  attain  their  mrtxinuim;  hence 
the  child  can  move  in  utero  either  spontaneously,  or  when  versiiiii  is  at- 
tcmpt<^d. 

5th.  Sensibility. — This  is  slightly  developed  in  an  empty  uterus,  and 
the  eervijc  may  even  be  burnt  with  red-hot  iron  without  the  woman 
having  any  pain;  but  it  increases  during  pregnancy,  idthough  to  no  great 
extwit.     It  is  more  marked  in  the  body  than  in  the  cervix,  and  the  child 
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moving,  as  well  as  uterine  contraction,  causes  pain.  It  varies  in  different 
women;  and,  except  in  primipane,  increases  with  age.  Our  obeervations 
leatl  to  tiro  eonclusion  that  the  pains  of  liibor  are  niueh  severer  and  far 
more  ill-borne  by  primiparai  who  are  over  thirty,  tluin  hy  young  women. 

4.  Chaxges  IV  THE  Appendages  of  tok  Gekital  Apparatus. 

The  broad  and  round  ligaments,  the  ovartea  and  the  tubes,  also  nn- 
dorgo  organic  und  functional  changes. 

let.  lirmd  Ligameiifx. — The  uterus  etoadily  tends  to  separate  their 
two  peritoneal  folds  as  it  enlarges.  Carried  upwar<l  by  the  uterus,  they 
become  hypcrtrophied  alojig  with  the  serous  covering  of  the  organ  and 
exhibit  hjqierplasia. 

At  the  same  time  they  become  vertical. 

2d.  Round  LignmeiUK. — With  the  uterus  they  undergo  hvpertrophy, 
and  form  two  large  cords  which,  from  the  great  development  of  the  pos- 
terior uterine  wall,  are  no  longer  inserted  into  t!ie  lateral  wall,  but  at  the 
union  of  the  posterior  four-fifths  and  the  anterior  one-fifth  of  ita  lateral 
surfaces. 

3d,  Omries. — They  rise  in  the  abdominal  cavity  with  the  broad  Jiga- 
menta,  and,  becoming  vertical,  almost  touch  the  uterus.  Ovulation 
ceases,  while  the  Graalian  vesicle,  whence  came  tlie  ovum,  whicli  was  the 
starting  point  of  gestation,  undergoes  phenomena  of  cicatrization  called 
the  corpus  luteum  of  pregnancy. 

The  ovaries  incrcafie  in  size. 

4th.  Tubes, — The  Fallopian  tubes  undergo  hypertrophy  with  the  uterus. 
Their  muscular  tissue  increases  and  their  epithelium  loses  its  cilije,  becom- 
ing nucleated.  Robin  def^cribes  a  yellowisli  white  fluid  in  tht*  tulies  com- 
posed of  a  viscid  liquid  holding  in  suspension  nuclei  of  epithelium,  and 
fatty  granulations  without  leucocytes. 

."ith.  Mammarif  Ghtndif. — Besides  the  structural  changes  that  we  have 
described  in  the  anatomical  portion  of  this  work,  the  mammary  glands 
suffer  external  changes  during  gestjition,  which  are,  as  we  will  see,  of 
prime  importance  m  the  diagnosis  of  Uie  first  pregnancy.     These  are: 

a.  Swelling  and  enlargement  inanifcj>it  themselves  in  the  first  few 
weeks;  and,  generally,  there  is  experienced,  at  the  same  time,  a  feeling  of 
tingling  anJ  painful  tension  in  them.  The  veins  enlarge,  and,  if  the 
mammary  swelling  is  consiilemble,  we  will  find  ccchymosoa  or  wheals  such 
as  are  found  on  the  abdomen,  thighs  and  buttocks.  Towards  term,  colos- 
trum appears;  tJiia  can  easily  bo  pressed  out  by  squeezing  the  nipple, 
which  is  now  large,  dark,  sensitive  htuI  ei-ectile. 

b.  The  areohi  undergoes  important  changes.  Its  color  changes:  very 
dark,  almost  black,  in  brunettes;  moderately  dark  in  blonde  women;  it 
is  slightly,  if  at  aSl,  changed  in  women  with  red  hair.  The  areola  en- 
birgcs  and  bulges,  at  times  looking  like  a  watch-glass  upon  the  breasts. 
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Ten  to  tweWe  tnbercles,  tubercles  of  Montgomery,  ap])car  on  this  areola] 
a  fluid  identical  with  colostrum  can  be  squeezed  from  them.     To-<la; 
they  are  thought  to  be  little  rudimeutiiry  mumniary  ghinds.     Around  tin 
pfriniary,  or  true,  areola,  there  forms,  especially  in  brunettes,  a  socond, 
wider,  more  indistinct  areola,  which  starts  from  the  primary,  and  finall 
merges  into  the  skin  of  the  gland.     It  has  a  somewhat  mottled  took,  due 
to  a  numlier  of  little  white  spots,  bounded  by  brown  lines;  hence  the 
name  mottled  or  spotted  areola.     At  the  middle  of  every  white  spot  is  a 
little  bliu-k  dot,  which  is  bat  a  little  hair,  as  can  be  verified  though  a  mag- 
nifving  glass. 

6th.  Abdominal  Wall.  — The  growing  uterus  distends  the  walls;  vertically 
this  extension  may  be  2.7  inches,  and  extensive  changes  occur  iu  the 
musculo-aponeurotic  layer  in  consequence. 

The  umbilicus,  sunken  for  the  first  two  months  of  pregnancy  from 
falling  of  the  gravid  uterus,  gra<lually  disappears  as  gestation  progresses. 
lis  fundus  approaches  its  sides,  and  at  the  seventh  month  it  is  on  a  level 
with  the  rest  of  the  akin.   Ilencefonb,  it  l)ecomesmore  and  more  projecting. 

The  umbilical  ring  dilates  so  that,  at  times,  the  finger  may  be  intra.  ^ 
daced  in  it.  ^ 

The  skin  is  fissured,  looks  chafed  and  is  covere<l  with  wheals,  especially 
in  the  sub-umbilical  and  inguinal  regions.  These  wheals,  reddish  or  blui^h^ 
are  striated  during  pregnancy,  and  do  not  di8a]){)ear  at  delivery,  but 
become  white,  like  old  scars,  and  thus  can  be  distinguished  from  those 
arising  during  another  pregnancy.  Caused  by  great  distension  of  the 
akin,  and  the  ecchymoses  produced  in  the  derma,  they  may  appear  in  a 
non-prrgiiant  individual,  where  there  has  been  rapid  and  groat  distension 
of  the  skin. 

Pigment  is  deposited  in  a  line,  the  dark,  or  brown  line,  which  runs 
from  the  pul>e8  to  the  umbilicus,  which  it  Hurrourida,  and  a  little  beyond 
this  point,  in  most  women.  It  is  constant  iu  brunettes,  but  not  well 
marke^l  in  blondes;  it  may  be  wanting  in  rtnl-haired  women.  In  some 
very  dark  women  the  whole  iilnlomen,  and  the  upper  part  of  the  tliighs, 
are  a  more  or  less  deep  brown  from  deposit  of  pigment. 

In  the  musculo-aponeurotic  layer  the  greatest  distension  is  at  the  linea  fl 
alba;  this  may  become  -i.'J  to  4. '2  inches  long,  and  the  two  recti  muKcles  ™ 
may  be  separated  by  a  consic'enible  space.  If,  when  the  woman  is  in  bed, 
she  be  made  to  throw  back  her  head  and  chest  a  little,  tht-rc  is  a  more  or 
less  marked  projection  between  the  recti  muscles,  which  has  received  the 
name  of  eventration;  the  borders  of  each  rectus  muscle  may  then  l)e  felt, 
and  an  eicact  ide^i  obtained  of  the  muscular  relaxation.  When  tliis  ia 
exaggerated  a  girdle  is  neoeaeary.  When  eventration  is  marked,  the 
uterus,  no  longer  supported  by  the  abdominal  wall,  pushes  before  it  the 
linea  alba  producing  the  pendulous  Ijelly  {vtiifre  en  be^ftce). 

Pigmentation  may  also  occur  ou  the  face;  it  is  then  called  the  maek 
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Oeoanic  and  Functional  Chanoks  in  other  than  the  Rbpro- 

There  i»  no  system  in  woman  that  is  not  modified  by  pregnancy.  We 
wil]  study  each  one  iu  succession. 

Dige.'itim  Apparatus. 

Compression  phenomena  here  predt/miuMte.  Tlie  growth  of  the  uteniB 
crowds  the  intestines  und  stonmeh,  diminishing  their  free<lom  of  motion, 
80  that  we  often  wtness,  at  the  end  of  pregnancy,  the  reappearance  of 
vomiting,  which  is  dej>endont  onttrely  upon  iirensitre  on  the  stomach. 
The  intestines  may  escape  compression  by  occupying  space  at  the  side  of 
tlie  uterus;  but  the  rectum,  being  behind  it,  is  always  compressed,  and 
this  ia  exaggerated  by  the  conetipution  which  is  liabitnal  in  pregnancy. 
Hence  matises  of  fjtces  collect,  and  ^o  bulge  the  viiginal  wall  that  iuexitert 
observers  have  misfciken  such  a  tumor  for  the  festal  head.  Similar  com- 
jjression  on  the  rectal  veins  induces  hemorrhoids. 

Tarnier  has  deacriljed  the  liver  as  fatty,  but.  as  this  can  only  be  proved 
at  the  autoi)sy  of  patients  dying  of  inierperul  fever,  many  think  that  this 
ia  a  pathological,  rather  than  n  physiological  phenomenon. 

The  exi>eriments  of  de  Siuety  on  animals  seem  to  prove  the  reverse, 
however.  The  fat  inx^uniulatos  in  the  centre  of  tlie  lobule,  and  is  scanty 
or  absent  at  the  periphery.  Now,  in  pathological  cases,  the  disposition 
of  fat  is  just  the  reverse. 

From  thi'  beginning  of  pregnancy,  the  digestive  functions  are  altered. 
They  are  (Pajot)  increased,  dimiuished,  perverted  or  i»erturbed.  We  will 
study  these  later.  Although  constipation  is  the  rule,  in  many  cases  pro- 
fuse diarrbcea  atternates  with  it.  Like  vomiting,  the  diarrhoea  may 
become  |)atli()k>gical  and  uneontrollablc. 

Pregnant  women  increase  in  weight. 

The  experiments  of   Ilccker  and  Gassner  (of   Munich)  conduBirelji 
prove  this.     The  latter  states  that  the  increase  shows  iLself  in  the  l« 
three  months,  being  3^  to  54  pounds  for  each  month,  except  when  the 
fa^tus  dies.     Gassner  attributes  it  not  only  to  the  growth  of  the  ovum  and 
the  uterus,  but  to  a  univerBal  increase  in  the  organism,  the  result  of 
greater  activity  in  the  functions  of  assimilation. 

Circulator  If  Apparatus. 

The  quantity  and  quality  of  the  blood  are  changed,  as  well  as  the  heart 
and  vessels. 

The  former  of  these  changes  have  been  investigateil  by  Spiegelberg, 
Gecheidlen  and  Nasse. 

The  tirst  two  of  these  authors,  experimenting  on  animals,  arrived  at 
the  followinj;  conclnsions: 
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IsC  The  blood-mas8  increases  during  preguaucy,  but  only  after  tlic 
fourth  month. 

2€L  The  amount  of  liseniaglobin  depends  on  the  animal's  nourish- 
xnent 

3d  Increase  in  watery  constitnents,  if  it  exist,  is  in»igniticant.  ■ 

Andral  and  Gavarret  were  the  first  to  investifpito  the  oonijwsition  of  the 
blooij;  and  their  results  have  been  contirmed  by  iJecquerel,  Hodier, 
Begnault  and  Nasse.  ^| 

They  prove  that  the  pregnant  female  is  not  plethoric,  anemic  or  chlo- 
rotic.    The  latter  condition  is  jist;ribed  to  her  by  C'azeaux;    but  the  blood 
during  gt^st-ition  is  peculiar;  there  is  increase  in  water  and  diminution  infl 
red  corpuscles,  iron  and  albumin.     For  the  first  six  months  the  fibrin  ^ 
diminishes;  for  the  remaining  three  it  incrt-ases. 

The  following  tables,  one  from   Becquerel  and  Ktxlier,  and  the  other 
from  Kegnaalt,  give  a  resume  of  the  blood  condition  in  pregnant  women: 
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Pregnancy.     Nine  Women. 
Avei-a^e.       Maximum.      Miuimum. 


Density  of  dofibrinated  blood 

1051.5 

1055.1 

1046.2 

"      '•  serum 

im^Ko 

1026.8 

1023.6 

Globules       .... 

111.8 

127.1 

87.7 

Water 

801.6 

Albumin      .... 

66.1 

68.8 

62.4 

Fibrin           .... 

3.5 

4. 

2.5 

Extractives  and  free  salts 

6.6 

8.7 

4.7 

Fatty  matter 

1.922 

2.619 

1.158 

Serolin          .... 

variable 

0.108 

0.018 

Fatty  pliosphorated  matter  . 

0.646 

8.863 

0.381 

Cholesterin  .... 

0.061 

0.225 

0.030 

Soap 

1.195 

1.323 

0.737 

Ik  2\  Pounds 

OP  Dribi) 

Bloou. 

1 

Average. 

Maxiuiuiii. 

Miiutiium. 

Chloride  of  sodium      4.8  grains.          5.8 

grains. 

3,5  grains. 

Soluble  salts           .       3.6      " 

4.2 

et 

2.70  " 

Phosphates    .                6.45     " 

10.3 

b      " 

4.2    " 

Iron 


6.75 


.35 


5.5 


Analysis  of  Blood  of  a  XlEALTny  Man. 


Average. 

Maxiniuni. 

Minimum. 

Density  of  defibrinated  bloo<l 

1060. 

1062. 

105M. 

**        "  serum 

1028. 

1030. 

1027. 

Water           .... 

779. 

760. 

80(1. 

Globules       .         .         .         . 

141.1 

152. 

131. 
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Averag«.       Maximum.      Miniiuuiu. 


Albumin 
Fibrin 


60.4 
2.2 


73. 
3.5 


62. 
1.5 


Extractives  and  free  s 

alta-     . 

6.8 

8.0 

5. 

Fatty  matter 

,        , 

LOOO 

3.255 

1.000 

Seroliii 

,        , 

0.020 

0.080 

Fatty  phosphorated  matter  . 

0.^88 

1.000 

0.270 

Cholefiteriii  . 

,        , 

0,088 

0.175 

0.030 

Soap     . 

• 

1.004 

2.000 

0.700 

In  2i 

Pounds 

OF 

Dried  Blood. 

Average. 

Maximum. 

Minimiun. 

Chloride  of  Bodium  . 

4. 6  grains.         6.  ^ 

^ins. 

3.4 

grains 

Soluble  salts      . 

3.7 

i< 

4.8 

(( 

3.0 

It 

Phosphates 

4.9 

It 

1.0 

(< 

3.2 

tt 

Iron 

8.4 

(< 

9.4 

ec 

7.5 

tt 

We  must  notice,  also,  the  cardiac  and  vascular  I'hanges.  Larcher  was 
the  first  (1857)  to  describe  cardiac  hy|>ertrophy  in  pregnancy.  The  left 
ventricle  is  tho  only  part  involveil  in  this  process.  Ducrest  has  confirmed 
this:  ho  examined  lOO  hearts  of  AvomtMi  who  died  in  childbirth,  and  found 
the  walla  thicker  by  ^if\f  jrths  of  an  inch.  Blot  found  the  heart  about  900 
grains  heavier. 

Jacquemier  heard  a  murmur  in  25  per  cent,  of  257  cases  he  examined. 

The  arteries  and  veins  undergo  changes  in  pregnancy,  that  manifest 
themselves  by  a  frequency  and  hardness  of  tlio  pulse,  and  compression 
of  tho  veins  inducing  varices,  oedema  and  hemorrhoidal  tumors. 
Respiratory  Apparatus. 

The  changes  are  either  meclianical  or  cliemieal. 

Ist.  Mtx-haniml  (Jhangm.  —  Kuchenmeister,  Fabins,  Wintrich  and 
Pohm  state  that  during  pregnancy  the  base  of  tho  thorax  widensj  while 
the  vertical  and  antero-postorior  diameters  diminish.  The  reverse  oecnrs 
after  delivery.  They  say  that  this  diminution  and  increase  compensate 
one  for  the  other,  and  that  tho  capacity  of  the  thorax  is  unchanged. 
Tarnier  and  Chantreuil  deny  this  last,  and  state  that,  the  diaphragm 
being  pushed  upward,  and  not  being  able  to  descend  as  far  as  usual, 
tliero  is  a  diminution  in  the  cavity,  ns.  is  proved  by  the  kind  of  respiration, 
and  the  dyspmjea  of  pregnant  women  upon  exertion.  This  dyspnoea  is 
groatost  in  women  with  deformed  pelvis,  or  abnormal  spine.  Again,  this 
dyspnaa  abates  in  the  last  few  days  of  pregnancy,  as  the  foetus  engages 
and  the  fundus  uteri  Binks. 

2d.  (^lenmal  CknngeJt. — Andral  and  Gavarret  prove  that,  during  all  of 
pregnancy,  the  amount  of  carbonic  acid  exhaled  increases  daily.  A 
similar  phenomenon  occurs  at  tlie  menopause,  and  at  each  wenstraal 
epoch. 

Urinary  Organs. — Urinary  troubles  arise  from  compression   of  the 
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^lA^dder,  displaocraent  of  tho  urethra,  causing  dysaria,  sometimes  cystitis, 
and  Tery  often,  an  incessant  desire  to  urinate,  which  most  pregnant  women 
experience  even  when  there  is  no  cystitifi. 

The  kidneys  are  compressed  and  congested,  and  this  congestion  may 
lead  to  albuminuria. 

The  urine  sliows  increase  in  water  and  chlorides,  while  the  piiospliatos, 
sulphates,  urates,  uric  acid,  crentin  and  creatinin  diminish  in  propor- 
tion as  pregnancy  advances.  Kyesteiu,  described  by  Naucho,  Eguisier, 
Tanchon,  Stark,  Letheby  and  Kane,  has  been  relegated  to  obscurity  by 
the  experiments  of  Begnault,  L'azeaux,  Hoefle  and  Scanzoui. 

It  is  proven  that  this  pellicle,  whicli  forms  on  tho  surface  of  still  urine 
&t  the  end  of  thirty-six  hours,  is  composed  simply  of  ciystals  of  aramonio- 
magiiesian  phosphate  with  vibrios  and  monads,  and  that  it  may  even 
make  its  appejirance  in  man's  urine. 

It  is  quite  otherwise  concerning  the  presence  of  sugar  in  tho  urine  of  preg- 
nant women,  of  those  who  are  just  delivered  and  in  those  wlio  areniirsing. 

This  was  di'scribed  by  Blot  in  185(J,  and  was  proven  by  Leconte  and 
Keisten;  but  it  appears  to  be  less  freqtient  than  Blot  claimed.  Ilempl 
and  Gubler  have  quite  recently  called  attention  to  this. 

Cittaneoux  System. — Here  we  fiiui  pi^mientJiry  deposits,  or  tho  uterine 
chloasma,  pityriasis  versicolor,  wheals  and  diuiiiiution  in  the  thickness  of 
the  nails  (Esbach).  Beau  has  described  the  diminution  in  growth  (in 
lengtli)  of  the  nails  during  the  diseases  of  pregnancy.  We  also  find 
eruptions,  acne  and  prurigo. 

JV>rtv««  System. — Uero  wo  find  neuralgia,  toothache,  headache,  de- 
rangements of  the  special  senses— es|>ecially  taste,  smell  and  sight — and 
finally,  psyoliical  changes. 

The  Oioirou«  Sy.tlein, — AVithout  referring  to  relaxation  of  the  syniphy- 
Bee  and  of  intimate  changes  in  the  bone,  wo  must  mention  tliat  sorno 
women,  who  Irnve  married  very  early  in  life,  grow  during  pregnancy,  es- 
pecially after  deliver)'.  The  bones  of  the  extremities  increase  in  leuffth, 
and  a  substance  resembling  bone  tissue  is  dejiosited,  in  the  majority  of 
pregnant  women,  between  the  internal  table  of  tho  cranial  bones  and  the 
external  surface  of  tlie  diini  muter,  especially  around  the  sinuses: — these 
are  cranial  osteophytes. 

Rokitansky,  in  is:38,  described  these  osteophytes,  and,  in  1844,  Ducrest 
and  Moreau  were  the  first  in  Franco  to  find  them,  Tho  tatter  Inis  proved 
that  they  are  not  found  solely  inside  of  tlie  eknll.  In  'JH  eases  of  women 
who  died  at  the  Maferniti  during  cliiklbirtli,  4-  sliowotl  intra-cranial  os- 
teophytes and  12  osseous  phites  on  the  exterior  of  tho  skull. 

In  these  twelve  cases  the  ititra-craniul  osteojiliytua  were  very  well  de- 
Teloped. 

Foil  in  and  Claude  Bernard  fonud  osteophytes,  like  tlxose  of  the  cranium, 
in  the  pelvis  of  women  who  had  died  in  childbirth. 
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CHAPTER  II.' 


IMPREGNATION  AND  CONCEPTION -CiENERAL  ACCOUNT 
OF   MAMMALIAN    DEVELOPMENT. 

"TN  the  ovum  itself,  about  the  time  of  attaining  maturity,  certain 
-^  cliangea  of  great  importance  occur.  Owing  to  the  extreme  difficulty 
of  obtaining  material  at  the  proper  time  and  in  suitable  conditiou  for  micro- 
scopic invcBtigation,  these  c;hiinges  have  not  yet  Ireen  seen  to  occur  in  the 
human  ovum;  but  iuaBiiiuch  as  they  are  now  known  to  take  place  in 
nearly  all  the  groups  of  invertebrate  animale,  and  have  also  been  de- 
scribed, though  leas  completely,  in  fish,  amphibians,  and  mammals,  there 
is  hardly  any  room  for  doubting  that  they  occur  in  man  also. 

These  changes,  which  appear  to  take  place  in  mammals  about  the  time 
of  rupture  of  the  Graafian  follicle  and  eseape  of  the  ovum,  are  k'st  known  to 
ns  through  the  researches  of  Ed.  van  Beneden  on  theriibbit's  ovum.  The 
ovum  first  contracts  slightly,  6o  tliat  it  no  longer  completely  fills  the  zona 
pelluciiia  {vide  Fig.  91).  The  germinal  vesicle,  which  had  previously  oc- 
cupied a  central  or  only  eliglitly  eccentric  position,  now  travels  to  the 
surface  of  the  ovum;  the  dehcate  membrane  enclosing  the  germinal  vea- 
icle  disappears,  and  the  contents  of  the  membrane — i.e.,  the  nuclear 
reticulum  and  the  germinal  spot — become  modified  so  as  to  form  what  is 
called  the  nuclear  body,  which  is  situated  within  the  ovum,  but  close  to 
its  surface.  A  little  later,  jmrt  of  this  nuclear  body  is  ejected  from  the^ 
egg.  and  forms  two  small  "polar  bodies"  (Fig.  91)  lying  in  the  space 
between  the  zona  pellucida  and  the  ovum,  formed  by  the  shrinking  of  the 
latter,  as  already  noticed. 

Van  Beneden  held  that  the  whole  of  the  nuclear  body  was  bodily  ex« 
trudeJ  fj-oin  the  egg;  but  from  the  analogy  of  other  animals  it  is  in  tlio 
highest  degree  probable  that  only  a  portion  is  extruded,  and  that  the  re- 
mainder stays  within  the  egg,  and,  tnivclliug  towards  its  centre,  forms 
what  is  called  the  female  pronucleus. 

The  upshot  of  this  process  is,  practically,  that  the  germinal  vesicle 
moves  from  the  centre  to  the  surface  of  the  egg,  and  that,  after  undergo- 
ing certain  ciniuges,  part  of  it  is  bodily  extruded  from  the  egg  while  the 
remainder  stays  within  it.  The  change  is  an  exceedingly  imtiortant  one, 
because  it  appears  that,  after  the  polar  bodies  are  extruded,   the  ovum 
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loses  all  power  of  fnrthor  devclopincnt.  We  hiivo  seen  above  llmt  the 
omm  is  a  single  cell,  which  originally  formed  part  of  the  germiniil  ejn- 
thelium,  and  that  the  germinal  vesiole  ami  gerrainul  npot  be^r  the  same  re- 
lation to  the  whole  ovum  that  the  nucleus  and  nucleolus  do  to  an  ortlinary 
epithelial  cell.  Now,  in  the  ordinary  process  of  multiplication  of  colls 
by  division,  the  nuclei  are  known  to  play  a  very  important  part;  when  a 
cell  is  about  to  divide  into  two  the  nucleus  divides  first,  so  that  wo  have 
a  stage  in  which  there  is  a  single  cell  with  two  nuclei,  and  then,  later  on, 
tbe  whole  cell  divides  into  two  halves,  each  containing  half  of  the  original 
nncleus.  From  this  it  appears  that  the  nucleus  is  the  part  of  the  cell 
specially  concerned  with  the  process  of  reproduction  or  multiplication,  and 
tbe  part  in  which  that  process  is  initiated. 

The  formation  of  the  embryo  from  the  ovum  is,  as  we  shall  see  imme- 
diately, essentially  a  process  of  cell  multiplication  'by  division,  in  which 
the  nucleus  of  the  ovum  plays  exactly  the  same  part  as  the  nuclcua  of  an 
ordiniiry  <?pithclial  coll.  An  ovum  with  an  entire  germinal  vesicle  or 
nucleus  must  be  supposed  to  have  in  itself  the  power  of  multiplication  by 
fiasioD,  and  so  of  producing  an  embryo,  and,  as  we  seo  in  the  case  of  many 
insects,  such  an  ovum  has  actually  this  power;  but  after  the  extrusion  of 
the  polar  bodies,  the  ovum  is  left  with  an  imperfect  nucleus,  and  is  no 
longer  capable  of  multiplication,  unless  the  portion  of  the  nucleus  that 
has  been  extruded  is  replaced. 

Fertilization  op  Ovum. 

On  arriving  at  the  ovum  the  spermatozoa  bury  themselveB  in  the  zona 
pelhicida.  and  in  Fig.  91  a  number  of  them  are  shown  in  thirt  jwaition. 
One  of  thcni  goes  fuKher;  its  head  penetratt^s  into  the  ovutn  itself, 
and  separates  from  the  tail,  which  remains  outside  and  ultimately  disap- 
(wars.  The  head,  once  inside  the  ovum,  increases  in  size,  assumes  a 
radiate  appearance,  and  is  known  as  the  male  pronucleus.  The  nuvlo 
and  female  pronuclei — the  latter,  it  will  be  remembered,  being  the  por- 
tion of  the  original  germinal  vesicle  which  has  rcnuviued  in  the  ovum — 
now  gnuloally  approach  one  another,  and  ultimately  fuse  to  form  the 
definite  nucleus  of  the  fertilized  egg.' 

After  the  formation  of  this  definite  nucleus,  the  ovum  regains  the  power 
of  multiplication  by  fission,  which  it  had  previously  lost  by  the  fornuttion 
of  the  }>oIar  bodies;  in  other  words,  the  act  of  impregnation  consists  in 
the  replacement  by  the  head  of  tlie  spermatozoon  of  that  portion  of  the 
original  germinal  vesicle,  or  nucleus  of  the  ovum,  whicti  had  at  an  earlier 
stage  been  extruded  bodily  from  the  ovum  in  the  form  of  the  polar  bodins. 

It  has  been  stated  that  primitive  ova  occur  in  the  male  as  well  :is  the 

'  All  tlie  details  of  this  process  hnve  not  yot  been  seen  in  the  mammalian  ovum, 
but  Ui«  analof^'  of  lower  animals  leaves  little  room  for  doubt  thai  the  above  de- 
(»criptkm  is  correct  in  all  essential  ]x>int8. 
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female  embryo.  In  the  female  tliey  become  converted,  as  already  ex- 
pkiii^d,  into  the  permanent  ova;  and  in  the  male  they  give  rise  by  a 
series  of  changes  to  the  spermatozoa;  6o  tliut  from  tliese  primitive  ova 
the  essential  reproductive  elements  of  both  sexes  are  derived;  the  main 
'litTerence  between  them  being,  that  while  in  the  female  each  primitive 
ovum  liecomea  a  single  permanent  ovum,  in  the  male  each  primitive 
ovum  gives  rise  to  a  considerable  number  of  sjiermatozoa. 

We  thus  see  that  the  mule  and  female  elements,  the  spermatozoa  and 
ova,  are  fundamentally  very  similar  to  one  another;  and  if  we  reflect  far- 
ther that  the  head  of  the  spermatozoon  is  almost  entirely  made  u]i  of  its 
nucleus,  derived  by  repeated  division  from  the  nucleus  of  the  primitive 
ovum,  we  shiill  see  that  in  the  fusion  of  female  and  male  pronuclei  we 
have  really  the  fusion  of  a  portion  of  the  nucleus  of  a  permanent  ovum, 
which  is  itself  derived  from  the  nucleus  of  a  primitive  ovum,  with  the 
nucleus  of  a  sjiermatozoon  which  is  also  derived  by  fission  from  and  is 
therefore  a  part  of  a  nucleus  of  a  primitive  ovum;  i.e.,  that  the  fusion 
is  between  two  parts  of  very  similar  morphological  value. 

If  we  incpiire  furtlier  as  to  the  cause  of  this  pracoss  of  impregnation, 
the  answer  is  probably  to  be  found  in  the  great  lulvantsige  us  to  vigor  of 
the  progeny  winch  is  known  to  accrue  to  both  animals  and  phints  from 
cross-fertilization  as  contrasted  with  self-fertilization;  it  may  even  be,  as 
suggested  by  l?alfoiir,  tluit  the  habit  of  forming  ]>oiar  bodies — i.tf.,  of 
providing  that  development  cannot  possibly  occur  without  impregnation, 
has  been  acquiretl  and  perpetuated  for  the  express  purpose  of  insuring 
that  cross-fertilization  should  be  the  in\*ariable  rule. 

As  to  the  number  of  P(x'rmatozo!i  necessary  to  insure  fei'tilization,  or 
normally  tfdcing  part  in  it,  our  knowledge  is  very  imperfect.  From  ob- 
servations on  the  lower  animals  it  would  appear  that  u  single  spermato- 
aoon  is  sutticient,  but  that  more  tliwu  one  may  be  concerned  in  the  act. 


General  Account  of  Mammalian  Development, 


The  earliest  stages  in  the  development  of  the  fertilized  human  ovum 
have  not  yet  been  seen  at  atl,  and  several  of  the  later  stiiges  arc  only  very 
imjwrfectly  known.  Inasmuch  as  a  general  knowledge  of  these  early  and 
intermediate  sbiges  is  absolutely  essential  to  the  projier  understanding  of 
the  structure  of  such  early  human  embryos  as  have  been  described,  a 
short  general  account  of  the  lejiding  features  in  the  development  of  mam- 
malian animals  will  be  useful  here,  while  the  development  of  the  human 
embryo  itself  wiH  be  dealt  with  later. 

Seginenhfikn  of  Otnim. 

The  changes  that  immediately  follow  impregnation  are  best  known  to 
U8  through  the  researches  of  BiscliolT  and  Van  Beneden,  as  they  occur  in 
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I  |h«  rabbit.  The  ovum  is  fertdlizetl  in  the  upiwr  part  of  tlie  Fallopian 
tube,  down  which  it  travels  slowly  to  the  uterus,  which  it  reaches  in 
three  data.  Lhiring  its  passage  it  is  still  invested  by  the  zona  rwiiata, 
Attd  recseiree,  in  addition,  from  the  walls  of  the  tube,  an  outer  albuminous 

I  envelope.  The  changes  that  are  undergone  by  the  ovum  during  its  pas- 
ngv  down  the  Fallopian  tube  are  commonly  spoken  of  as  the  segmenta* 
lion  of  the  ovum,  and  are  of  the  following  nature: 


no.  »t.— UiLBBrr's  Ovi'M.  witb  tbx  Tbsmk  Staoxb  im  BmnajrunoH.  (Froin  Qvain^t  ^nalomy, 
■Iter  Bttdwf-i  •^<  Nuiiii?roii8K{i«rnuitoi(oa  are  avun  i<in)xMliIi'<l  in  tbezoiuu  In  the  space b«>twe<!n 
the  aon*  uid  tii«  yolk ,  caused  by  the  shrinking  of  the  latK'r  cnnMqDcnt  on  itnprofniatlon.  ttre  wen 
ts«  pnlar  bodies,  li,  Shunra  the  diviaion  of  the  ovum  into  two  nearly  equal  tnaaftus.  (',  Tli«  for. 
aatfcMt  of  fnurapliem  l)y  dirtslon  of  the  twoof  liie proceeding staj^.  IJ,  Tbe  stugu  wlih  el^ht  sks- 
MMtatioii  qitaerca. 

A  few  hours  after  fertilisation  is  effected  the  whole  ovum  divides  into 
two  very  nearly  equal  portions  (Fig,  91,  u);  u  little  luti-r  eiit^h  of  the  two 
divide  again,  and  then  each  of  the  four:  so  tiitit  we  get,  iu  place  of  the 
original  single  sphere  (Fig.  91,  a)  eight  spherical  bodjc8,of  which  four  are 
slightly  larger  than  the  other  four  (Fig.  91,  d).  Eat^h  of  the  eight  again 
dividing,  we  get  sixteen,  of  which  the  eight  larger  ones — vvliich  wo  shall 
speak  of  as  cpibiast  cells — become  arranged  round  and  partially  enclose 
the  eight  smaller  or  hypobljiat  cells.  Both  seta  of  cells  go  on  multiplying, 
and  at  about  the  end  of  the  third  day  after  impregnation,  when  the  uvum 
passes  from  the  Fallopian  tube  into  the  uterus,  it  has  the  structure  shown 
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in  Fig.  92,  a.  It  is  still  sphericjil,  .3  inch  in  diametor,  and  yory  lit- 
tle, if  at  all,  larger  than  at  the  time  of  escape  from  the  Graafian  follicle; 
but  instead  of  boinfr  one  single  cell,  it  consists  of  an  outer  layer  of  epi- 
blaat  cells,  ahuost  completely  surrounding  a  central  mass  of  hypoblast  cells. 
This  phenomenon  of  segmentatioti,  always  the  first  process  in  the  de- 
vclo]>ment  of  an  egg,  is  clearly  a  process  of  cell  multiplication  by  fission; 
and  it  is  almost  certain  that  the  nucleus  plays  the  same  part  here  that  it 
does  in  ordinary  cell  division — i.e.,  that  liefore  the  whole  o\'Hra  divides 
into  two  the  nucleus  divides  firat,  and  that  at  every  subsequent  division 
the  nucleus  divides  before  the  cell  itself,  so  that  the  nuclei  of  the  cells 
shown  in  Fig.  93  are  derived  by  fission  from  that  of  the  fertilized  ovum. 


Fin.  W.-OmrAi.  Skctton  or  Rajibit'k  Ovm  at  thk  Clobf.  or  RitomtirrATTON.  fFrom  BnJ/oHr, 
»(ter  Eli.  vnn  Hrneden.)  <-p,  Bpibloat.  hy,  Priinitire  hypoblast,  bp.  Spot  where  t-be  epiblost  has 
not  yet  grown  over  the  h>-poblaftt. 

If  we  consider  that  the  ovum  is  a  single  cell,  and  that  from  tliat  single 
cell  the  embryo,  with  its  various  tissues,  epidermis,  muscle,  nerves,  etc., 
themselves  all  composed  of  cells,  has  to  bo  derived,  we  shall  not  be  sur- 
prised to  find  that  the  very  first  tiling  the  ovum  does  in  developing  is  to 
give  rise  by  fission  to  a  heap  of  cells — to  convert  itself  from  u  unicollalar 
to  a  multicellular  condition. 

The  Blastodermic  Vesicle. 

TTaving  reached  the  uterus,  the  opiljlast  cells  first  grow  over  the  hj'po- 
blast  colls  so  as  to  etvclose  them  completely,  and  then  a  narrow  cavity, 
crescentio  in  section,  appears  between  the  epiblast  and  hypoblast  (Pig.  92, 
b).  extending  nearly,  but  not  quite,  all  round.  The  epiblast,  and  conse- 
quently the  whole  o\ixm,  now  grows  very  rapidly,  and  during  the  fourth 
day  acquires  the  appearance  shown  in  Fig.  93.  It  is  now  a  thin-walled 
spherical  sac,  about  one  inch  in  diameter — the  so-called  blastodermic 
vesicle.  Its  wall  consists  of  a  thin  kyer  of  flattened  epibla-st  cells,  and 
attached  to  its  inner  surface  at  one  part  is  a  lenticular  nniss  formed  by  the 
hypoblast  cells.  If  the  ovum  bo  looked  on  from  above,  this  patch  of 
hypoblast  will  give  rise  to  an  opaque  circular  spot—the  embryonic  area. 


Fio.  M.— Rabwt'b  Orni  nmncKi  Sevkstt  and  Njsett  Hopiw  aptkh  InpimixjkTtoN.  fFrom 
Bat/our,  after  £if  rait  Bcn^cti,}  bv,  Cavlly,  of  btostodcsrinlc  vehicle,  rp,  Eplblost.  Iiu,  PiimJllve 
fajpohlast.     z/%  7Aiua  |ieUiiclilii. 

hjpobliuiC.     The  aji^iearanco  of  the  Ijlastodermio  vesicle  on  the  eeveuth 
day  is  shonm  in  Fig.  'J4.     The  central  whity  spot  is  the  embryonic  area; 


Flo.    M.— I)UORAMMATIC  VlEWD    HF  THE    BLASTODKRWIC  VUitCTLK    or    A   RaHUIT  ON  THE    SEVENTH 

Dat.  From  >  Balfour.  afUT  Ed.  t'on  Beneden.)  In  Hit-  left-lmml  Bpure.  the  v.-sk'li-  L-.  swn  from 
Alxrre:  in  the  rUcbt-luuid  fteure,  fmin  the  aide.  T>ie  wbit«  patch  (n;/)  m  the  geniiiiinl  an-a;  and  the 
■light  oanstriotioD  u;r)  marks  the  limit  to  which  the  hypobiost  hds  extended. 

this  Is  now  Bomewhat  i>car-8hape(l,  aiit!  consists  of  all  three  lifrers  of  colls 
— ppiblast,  mesobhuit,  and  h^-pollust.     Tho  rust  of  the  upper  half  of  I' 
Vol.  1.— 11 


162 


A  TREATISE   ON   OliSTKTRR^S. 


vesicle  consists  of  two  layers,  epiblast  and  hypoblast,  the  slight  constric- 
tion round  the  middle  of  the  vesicle,  st'en  in  the  righHiaiid  figure,  marking 
tlio  limit  to  which  tlio  hypobliist  has  extended;  and,  finally,  the  lower 
half  of  the  vesicle,  below  the  constriction,  consists  of  epiblast  alone.  Tho 
whole  vesicle  h  still  invested  by  the  zona  pellucida,  which  is  not  shown 
in  the  figure' 

Ihrmation   of  the    Embryo. 
During  the  seventh  day  a  narrow  ojMupie  jiutch — {\i<^ primitioe  streak 
— ap|)ear8  in  thrf  posterior  half  of  the  embryonic  area,-  and  iu  front  of  this 


Fio.  95.— Embhyonic  Ahka  op  a  Raubjt's  Ovm  or  thk  BErKNTB  Day.  frrom  KoHik^r.")  The 
itbiltle<{  part  (ag)  la  the  enibyronio  aren.  OO  is  (he  rcKiou  of  the  bUutodermio  realcle  UnniediAteljr 
surrouniliiii;  the  eiiibyronic  area,  into  which  the  mwioblast  hoa  already  spread,  and  In  which  blood- 
Tewels  w(lJ  6l)ortly  appear,    pr.  Primitive  streak,    rf.  Medullary  grooTe. 

streak  there  is  formed,  on  the  eiglith  day,  a  shallow  median  groove — the 
medullary  groove  (Fig,  95),  bounded  by  two  folds — tho  medullary  folds. 
This  g^roove  rapidly  deepens;    the  two  folds  bounding  it  bend   over 
tow;irds  one  another,  meet  imd  fut?e,  thereby  converting  the  groove  into 
a  cluijud  tubular  canal — the  neural  canal — which  is  the  rudiment  of  the 


'  The  actual  fonnation  ot  the  three  germinal  layers  of  the  rabbit  is  probalil^'  not 
so  simple  as  is  described  above,  and  is  not  yet  thoroughly  iinderstood.  According  lo 
Balfour  and  Keope,  the  "Inpobhist"  cells  of  Figs.  fi2  and  ft3  divide  into  two  lay- 
ers, whereof  the  upper  fuses  with  the  e|iiljttisl,  of  which  it  becomes  jxiH,  while 
the  lower  layer  remains  as  the  definite  hypoblast  of  tlie  emhtTO.  The  niesoblast,' 
which  appeai-s  later  tlmn  the  otljer  two  layers,  is  formed  partly  from  epiblast  aad 
partly  froiu  hypoblast. 
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central  nerrous  system,  one  of  the  very  cjirlicst  systems  to  appear  in  the 
embryo,  and  which  becomes  differentiated  into  the  brain  in  front  and 
Fpinal  conl  behind.  From  the  mode  of  its  formation— at  first  an  open 
gTxwvf — it  is  clearly  lined  by,  and  indeed  formeil  from,  the  epiblastj  the 
meet  sn|ierficial  of  the  three  layers  of  the  embr)'onic  area. 

At  the  sides  of  this  medullary  or  neural  canal^  about  the  ninth  day, 

jjast  becomes  divided  into  a  number  of  somewliat  cubical  mnnnfin 

a  linear  series  on  either  side  of  the  middle  line;  these  mames 

{Pig.  90)  are  the  protovertebne,  and  the  transverse  lines  between  them 

murk  the  division  of  the  body  into  sepments  or  somites. 

We  thus  see  that  the  formation  of  the  embryo  commences  in  the 


fte.  pa.  ttABBTT  EtCBRTOe  OP  ABOCT  TH«  KniTH  DAT,  BEKN  FUdSI  TH«  DORSAL  HnMI.— iFrOm 
JTSDOarr.i  ab.  Optic  reait'le.  nf.  j^iiniOD.  ap.  Area  prlluoiila.  h  ami  A^.  Heart.  h\  Medullary 
|lUl«  ta  reKloa  of  futiuv  forebram.  h",  MedulUu-y  plau?  In  region  nt  future  midhraln  AA  and  h"', 
Hlndhraln.  mK  Midbrain,  ph.  Perlconllal  acctJon  of  bod}--cavity.  pt.  Lateral  zone,  jtr,  Priini- 
tint  MrcAk*  r/.  MedtiHaiT-groone.  «fr,  Vertebral  zone,  uit,  Prt>tovert«bn».  tA,  Porebrain.  vo, 
VttrtUoe  wviD, 


-  '  -ronic  area  of  the  blastodermic  vesicle;  and,  further,  that  if  the 
>  be  placed  with  the  embryonic  area  upwards,  as  in  the  rin:ht-hand 
lignre  of  Fig.  94,  then  the  dorsal  surface  of  the  embryo,  indicated  by  the 
central  nervous  system,  will  bo  directed  upward.?;  iind  the  ventral  surface 
downwards — ».^. ,  towards  the  cavity  of  the  blastodermic  vesicle.  The 
heafl  end  is  indicated  in  Fig.  9fJ,  by  the  dihitationa  of  the  neural  canal 


164 


A    TREATISE    ON    OBSTETRICS. 


forming  the  lobes  of  the  brain,  and  notably  by  the  two  largo  lateral  out- 
growths from  its  front  end  which  form  the  optic  vesicles. 

Yolk  sac,  or   Umbilical    Vesicle. 

Not  only  does  tho  development  of  the  ombrro  commence  in  the  em- 
bryonic area,  it  is  also  confined  to  it.  Aliont  the  ninth  day  the  embryo 
begitis  to  be  marked  off  by  a  slight  constriction  from  the  rest  of  the  bhis- 
todcrmic  vesicle.  This  constriction  commences  first  and  is  most  marked  at 
the  anterior  end  of  the  embryo,  where  it  receives  the  name  of  the  head- 
fold;  it  is  more  prominent  at  tlie  posterior  end  or  taU-fold  than  at  the 
sides.  Its  effect,  well  shown  in  Fig.  98,  2,  is  gradually  to  pinch  off  the 
embryonic  portion  from  the  rest  of  the  blastodermic  vesicle,  which  forms 
then  a  thin-walled  sac  filled  with  fluid,  and  is  connected  with  the  embryo 
by  a  stidk,  which,  at  first  short  and  wide  (Fig,  US,  i),  becomes,  as  tho 
constriction  deepens  (Fig.  98,  -1,  5),  longer  and  narrower. 

The  portion  of  the  blastodermic  vesicle  which  is  separated  in  this  way 
from  the  embryonic  portion,  and  takes  no  direct  part  in  the  formation 
of  the  embryo,  is  spoken  of  as  the  yolk-sac  or  umbilical  vesicle,  and 
tho  stalk  connecting  it  with  the  embryo  may  be  called  tho  yolk-stalk. 

AUnuntary   Canal, 

From  the  mode  of  formation  of  this  nmhilical  vesicle,  and  from  an 
examination  of  Fig.  98,  it  is  clear  that  there  will  be  formed  iinilerneath 
the  embryo  a  cavity  closed  in  front  and  behind  by  tho  head  and  tail  folds, 
but  opening  freely  in  the  middle  portion  of  its  length  through  tho  yolk- 
stalk  into  the  cjivity  of  the  umbilical  vesicle — i.e.,  into  the  cavity  of  the 
original  bhiHtodermic  vesicle,  of  which  it  is  really  a  portion.  'Che  cavity, 
which  it  is  also  clear  from  tho  figure  is  lined  by  the  hyjwblast,  or  lower- 
nio-st  of  the  three  layers  of  the  embryonic  area,  is  the  rudiment  of  the 
alimentary  canal  of  the  cmbrvo.  From  the  mode  of  its  ilevelopnient  it 
is  clear  that  there  is  at  first  neither  mouth  nor  anus,  that  the  alimenbiry 
canal,  indeed,  lias  at  this  stage  no  communication  whatever  with  the 
exterior.  Its  communication  through  the  yolk-stalk  with  the  cavity  of 
the  yolk-sjic  is  at  first  (Fig.  98,  2)  a  very  wide  one,  but  as  the  constriction 
sepirating  the  embryo  from  the  yolk-sac  gets  more  and  more  marked,  the 
Yolk-8t4dk  necessarily  becomes  narrower  and  narrower  {ef.  Fig.  98,  3,  4,  5), 
until  ultinuitcly  its  cavity  becomes  obliterated,  and  the  alimentary  canal 
becomes  a  completely  closed  tube. 

T!ie  mouth  and  anus  develo]>  at  a  comparatively  late  period  as  pittings 
of  the  surface  of  the  i>ody,  which  gradually  deeyten  ixntil  they  meet  at 
and  open  into  tho  alimentary  canal,  which  tlion  first  acquires  its  definite 
communications  with  the  exterior.  The  moutli  opening  is  formci  before 
the  anal  one,  wliicli  is  usually  not  completed  until  very  latu  in  develop- 
ment. In  exceptional  cases  it  may  not  be  formed  at  the  time  of  birth, 
thus  giving  rise  to  congenital  occlusion  of  tho  rectum. 
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The  whole  embryo  now  grows  rapidly,  and  about  the  twelfth  day' 
acquires  the  eluipe  and  ap|)earance  shown  in  Fig.  97,  the  rudiments  of  all 
the  imjKjrtant  organs  being  by  this  time  established.     The  embryo  is  no»J 
longer  straight,  bat  is  very  strongly  bent  on  itself,    the  dorsal  surface. 
being  convex  and  the  ventral  concavo;  the  head  end  is  disproportionately 
large,  as,  indeed,  it  is  throughout  the  whole  of  development;  in  the  nook 
*  aeries  of    transversa   ridges,   the   visceral  areht'S,  have   appeiired,  and 
between  these  are  slits,  the  visceral  clefts,  whinh  lead  into  the  alimentary 
canal,  and  so  place  it  in  communication   with  the  exterior.      Of  the 
▼iaceral  arches  the  most  anterior  pair  (Fig.  97,  ni  x)  lie  at  the  aides  of  the 
mouth  and  form  the  baais  of  the  upper  jaw;  the  second  pair  (Fig.  97,  m  d) 
bonnd  the  mouth  behind  and  givo  rise  to  the  lower  juw;  while  the  third 
par  (Fig.  97,  h  y)  form  ultimately  part  of  the  hyoidoan  apparatus. 


^4^ 


Fio.  97— Rabbit  ExBrno  or  aboct  the  Twklfth  Day.  (TVom  Balfour,  after  nVMon.l  «, 
CtrrbTBl  beniiKphere.  //.  Fiir«Unib.  hi,  Himllimli.  hy.  Hyni<l  arrh,  ivv.  Fourth  ventricle.  i»6, 
IthtlinUo.  fKX,  Maxillary  urcb.  mc/,  Maudlbulur  arch,  op,  Eye.  (^i,  ThnaiimuoephoIoD.  ui»,  Uui- 
WDbbI  stalk. 

RudimenUs  of  eyes  (Fig,  97,  op)  and  ears  are  present,  as  are  also  both 
pairs  of  limbs  (Fig.  97,  / 1,  h  T)  in  the  form  of  simple  buds,  presenting  as 
yet  little  or  no  truce  of  subdivitiion  into  sognieuts. 

The  Embryonif^  Menif/ranes. 

We  have  now  to  consider  certain  structures  which,  though  not  forming 
HJiY  actual  p»rt  of  the  enibi-yo  itself,  or  only  doing  so  to  a  vcit  limited 
extent,  yet  play  an  excee<lingly  important  part  in  it^  develoimient.  To- 
gether with  the  formation  of  these  embryonic  membranes  on  the  side  of 
the  ovum,  it  will  l»e  convenient  to  consider  certiun  cliiuige«  wlu<'h  occur 
in  flu^  uterus  itself,  and  which  are  closely  connected  with  the  former. 

The  Dccidua, 
PrtiviouB  to  the  arrival  of  the  ovum,  the  lining  membrane  of  the  whole 
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the  utertis  has  become  much  swollen  and  very  vascular,  and  lias  un- 
dergone other  ehangce,  which  will  be  more  fully  described  hereafter,  lead- 
ing to  the  fonnjvtion  of  what  ia  culled  the  decidua,  «  membrane  specially 
developed  to  rocoive  the  ovum.  The  ovum  on  entering  the  uterus  comes 
in  contact  with  the  decidtia  at  some  sjiot,  uiul  adheres  to  it;  the  decidua 
soon  grows  up  around  the  ovum,  forming  ut  first  a  low  wall  round  it,  and 
ultimately  completely  enveloiiing  it.  The  portion  of  the  decirlua  which 
grows  over  the  ovum  iti  this  way  receives  the  name  docidua  reflexa;  the 
part  with  which  the  ovum  first  came  in  contact  is  the  decidua  serotina; 
and  the  part  lining  the  rest  of  the  uterus,  the  decidua  vera;  this  latter  is 
of  no  further  use,  and  soon  disjippears;  it  is  apparently  only  developed 
iHiCiiiiso  it  is  uncertain  with  wluit  portion  of  the  uterus  the  ovum  will 
first  come  in  contact,  and  consequently  all  parts  must  be  ready  to  receive 
it 

The  ovum  embedded  in  the  decidua  reflexa  at  first  occupies  but  a  small 
portion  of  the  cavity  of  the  uterus,  hut  owing  to  its  rapid  growth  it  soon 
fills  the  greater  part,  and  ultimately,  in  woman,  the  whole  of  the  uterus, 
the  decidua  reflexa  coming  in  contact  with  the  decidua  vera. 

Wo  now  return  to  the  ovum  itself.  At  the  stage  representetl  in  Fig. 
9H,  1,  which  is  slightly  older  than  that  in  Fig.  94,  the  ovum  or  blastoder- 
mic vesicle  is  completely  surrounded  by  the  decidua  reflexa,  and  has  the 
following  structure.  The  whole  vesicle  is  invested  in  the  zona  pellucida, 
which  gives  off  from  its  outer  surface  a  number  of  little  processes  or  villi 
{Fig.  9S),  wliieh  fit  into  little  depressions  in  the  decidua  reflexa.  The 
blastodermic  vesiclo  itself  presents  in  the  embryonic  area  all  three  layers, 
epiblast,  mesoblast,  and  lu^>oblftst,  and,  as  (<hown  in  the  figure,  the 
mesoblast  has  extended  a  little  way  beyond  the  embryonic  area,  so  that 
surrounding  tliis  area  is  a  ring  in  which,  as  in  the  area  itself,  all  three 
layers  are  present.  The  rest  of  the  vesicle  consists  of  two  layers,  epiblast 
(or  ectoderm  of  Kolliker)  and  hypoblast  (entoderm,  Kolliker),  the  latter 
having  now  grown  so  as  to  line  the  whole  of  the  vesicle  {if.  the  etirlier 
stage  represented  in  Fig.  94,  in  which  it  has  only  extended  about  half- 
way round), 

SpUffini}  of   Meaubhid. — The   mesobhist   (mesoderm,   Kolliker)    con- 

lues  to  spread  by  growth  at  its  margin,  and  ultimately,  like  the  hypo- 
last,  extemlfi  completely  roinid  the  vesicle.  About  the  time  of  the  first 
apjwarance  of  the  constriction  separating  the  embryo  from  the  yolk-sac, 
the  mesobhist  splits  into  two  layers.  Owing  to  this  splitting,  which  tjikes 
place  in  the  marginal,  though  not  in  the  axial  part  of  the  embryonic  area,, 
as  well  as  in  tho  part  of  the  mesoblast  outside  the  embryo,  the  portion  of 
the  blastodermic  vesicle  in  which  it  occurs  consists  now  of  four  instead 
of  three  layers — i.e.,  fir.-;t,  the  epiblast;  secondly,  the  upper  or  somatic 
layer  of  the  mesoblast;  thirdly,  the  lower  or  splauchnio  layer  of  the  meso- 
blast; and,  fourthly,  the  hypobbist. 
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The  upper  or  somatic  layer  of  the  mesoblast  becomes  very  closely  con- 
nected with  the  cpi blast,  the  two  toguthcr  practically  forming"  a  single 
layer,  wliich  is  spoken  of  as  the  somiitopleure.  Similarly  the  lower  or 
splanchnic  layer  of  the  mesoblast  becomes  intimately  connected  with  the 
hypoblast,  with  which  it  forms  what  is  practically  a  single  layer — the 
splanchnopleure. 

The  Body  Cavity, — In  the  embryo  itself  t'he  somatoplenre  forms  the 
lateral  and  vontml  portions  of  the  body  wall,  while  the  splanchnopleure 
forms  the  similar  portions  of  the  wall  of  the  alimentary  canal.  The  space 
between  somatopleure  and  splanchnoplenre — i.e.,  the  actual  split  between 
the  two  layers  of  the  mesoblast — becomes  the  pleuro-peritoneal  or  body- 
cavity  of  the  embryo.  These  relations  will  become  more  evident  from 
an  insijectiou  of  Fig.  99. 
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Fto.  09.— DiAORJUC  or  th«  Fixtai.  Membranks  or  a  Maotiax..    (From  Balfonvy  af  t«r  INim«r.) 
8tructare8  which  either  ore  or  have  been,  at  an  earlier  period  of  derelopmeut,  conUnuoua  wltli 
one  another,  are  preseote^l  by  the  sume  charact«r  of  shading. 

AO.  Amnionic oarity.  Axe.  Alhusiolc  cavity,  al.  Allactolg.  am.  Anrnfon.  k.  Eplblaiit of  Em- 
bryo. B.  Hypoblast  of  embryo.  M.  Mesoblast  of  embryo,  pc.  Zona,  wilh  viUi.  az.  Kaliie  amnion 
or  subgonal  iDumbrane.    ur.  Yolk-sac  or  umbilical  vehicle. 

T'Ae  Amnion. — Outside  the  embryo  the  eomatoplouro  rises  np  so  as  to 
form  a  low  wall  surrounding  the  embryonic  area.  This  wall,  which  re- 
ceives the  name  of  amnion,  rapidly  increases  in  height  (Fig.  98.  2),  and 
the  folds  forming  it  arch  over  the  back  of  the  embryo  so  as  partially  to 
cover  it.  A  little  later  the  folds  meet  one  another  along  the  middle  line 
of  the  back,  and  so  completely  cover  the  embryo  (Fig.  98,  3).  At  this 
period  we  have  an  inner  layer  of  tho  amnion  (Fig.  98,  3,  a  m)  closely  in- 
vesting the  embryo,  and  an  outer  layer  (Fig.  98,  3,  s  h)  lying  immediately 
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beneath  the  zona  peUuciilii  and  continuous  below  with  tho  outer  wall  of 
the  yolk-sac,  d  9. 

A  little  later  still,  the  two  layers  of  the  amnion  coalesce  along  their  linn 
of  meeting  above  tl»c  back  of  the  embryo,  and  the  inner  layer  iM^oonies 
completely  separated  from  tho  outer  layer  (Pig.  99).  At  the  same  timo, 
otrmgto  the  splitting  of  the  mesoblast  extending  all  round  the  yolk-sac, 
the  outer  layer  of  the  amnion  becomes  completely  separated  from  the 
yolk-aac,  and  now  forms  a  thin  lining  membrane  closely  applied  to  the 
innur  surface  of  the  zona  pellucida. 

The  condition  of  things  at  this  stage  is  shown  in  Figs.  98,  4,  and  99. 

The  onter  layer  of  the  amnion,  ft  h  in  Fig.  98,  4,  and  s  2  in  Fig.  99, 
lining  the  zona  pellncida,  sometimes  receives  the  name  false  amnion,  but 
abetter  callwl  the  aubzonal  membrane;  the  inner  layer  n  ni,  which  forms 
an  investment  over  the  biick  of  the  embryo,  bnt  at  some  little  distance 
from  it,  and  which  is  clearly,  from  its  mode  of  formation  as  a  fold  of  bo- 
nutoplenre,  continuous  with  the  body  wall  of  the  embryo,  is  spoken  of 
« tho  true  amnion,  or  simply  as  the  amnion. 

It  vill  further  be  evident  from  the  figures  that  the  space  between  the 
two  layers  of  the  amnion,  r  in  Fig.  98,  4,  being  part  of  the  space  formeil 
by  the  splitting  of  the  mesoblast,  is  continuous  with  the  body-cavity  of 
the  embryo. 

It  is  customary  to  speak  of  the  space  between  the  inner  layer  of  tho 

Jion  and  the  embryo,  A  C  in  Fig.  '.)'.»,  which  is  really  not  between  the 

in  of  the  amnion  at  all,  as  the  amnionic  eavity. 

* 
The  Allaxtois. 

During  the  growth  of  the  amnion,  a  small  hollow  bud  grows  out  from 

[the  ventral  surfaeeof  the  alimentary  canal  close  to  its  posterior  extremity. 

This  is  known  as  tho  allantois  (Fig.  9B,  3).     As  it  is  an  outg^rowth  of  the 

alimentary  canal,  its  walls  must  consist,  like  those  of  tho  alitneiitary  canal 

jlf .  of  splanchnopleure— 1,  e. ,  of  an  outer  layer  formed  by  the  splauch- 

io  layer  of  the  mesoblast,  and  an  inner  lining  of  hypoblast. 

The  allantois  hangs  down  at  first  into  tho  body-cavity;  it  grows  rapidly, 

md  soon  passes  out  beyond  the  ombrvo  into  the  space  betw(M'n  the  two 

lyers  of  the  amnion,  which  space  m'o  have  already  seen  to  be  directly 

Icontinuous  with  the  body-cavity  of  tlie  embryo  (r/.  Figs.  98,  4,  and  99), 

[Continuing  its  growth,  it  comes  in  contact  with  the  subzonal  iiK'inliriuie, 

md  then  spreads  out  so  Jis  to  form  an  inner  lining  to  this  niemlinine, 

?hich,  growing  at  its  edge,  ultimately  extends  round  the  whole  or  greater 

of  the  ovum  {rj\  Figs.  98,  5,  and  99). 

Thk  Ciiomon. 

The  outer  wall  of  the  ovum  now  consists  of  three  lajers — viz.,  tho  zona 
i)ellucidn  on  tho  outside;    inside  that,  the  subzonal  membrane  or  false 
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amnion;  and  inside  tbat  agaio,  the  allantoia.  Theee  three  layers,  origi- 
nally distinct,  F«3on  become  fusoil  completely  with  one  another,  and  are 
epokoa  of  collectively  as  the  chorion. 

The  Yagcular  St/steni  of  the  Embryo. 

Blood'Tessols  are  developed  in  the  embryo  at  a  very  early  period.  The 
heart  appears  in  an  embryo  of  about  the  age  represented  in  Fig.  98,  2-— 
i.e.,  shortly  itfter  the  commimoenient  of  the  constriction  separating  the 
embryo  from  tlie  yolk-siic,  as  a  pair  of  tubes  one  on  t-ithcr  eidt*  of  the 
body;  these  soon  meet  one  another  and  fuse  underneath  the  throat  to 
form  a  single  tubular  heart,  in  connection  with  which  are  vessels  devel- 
oped iu  the  mesoblast  both  of  the  embryo  and  of  the  yolk-sac. 

Circulation  of  tlie  Yolk-sac. 

The  heart  very  soon  coramenoos  boating:  it  drives  the  blood  forwards 
through  a  series  of  uortic  arches  on  cither  side,  whereof  one  is  situated  in 
each  of  the  visceral  arches  already  described;  from  these  some  of  the 
blootl  goes  forwards  to  the  head,  hut  the  greater  part  is  sent  back  to  the 
hinder  pitrt  of  the  body  along  a  couple  of  arteries,  the  dorsal  ^iortse,  which 
subsequently  unite  together  to  form  the  single  dorsal  aorta  of  the  adult. 
From  the  dorsal  aortce  vitelline  arteries  take  the  blood  to  a  network  of 
vessels  develojied  in  the  mesoblast  of  the  yolk-6iic»  and  from  these  it  is 
returned  to  the  pwterior  end  of  the  heart  by  vitelline  veins. 

Circulation  in  the  Allantoic. — The  allantoia  is,  from  its  earliest  appear- 
ance, very  vascular,  and  its  blood  vessels  inerejise  very  rapidly  in  size  as  it 
develops.  Two  very  large  branches  from  the  posterior  end  of  the  dorsal 
aorta,  the  allantoic  or  umbilical  arteries,  carry  blood  to  it  from  the  em- 
bryo, ami  a  couple  of  umbilical  veins  return  it  back  again  to  the  heart  of 
the  embryo. 

Unihilical  Stalk. 

The  amnion,  which  at  first  iiivestti  the  emliryo  tolerably  closely,  later 
on  grows  nvpidly  so  as  to  leave  a  considerablo  space — the  amnionic  cavity 
— between  the  embryo  and  itself.  A»  shown  in  Fig.  98,  &,  the  amnion, 
its  it  recedes  from  the  embryo,  forms  an  investment  to  the  stalk  of  the 
allantois,  and  it  is  further  evident  from  the  figure  that,  iu  addition  to  the 
allantoic  stalk,  the  yolk-stalk  will  also  be  included  in  this  investment. 
The  eomimund  stalk  formed  in  this  way,  which  includes  both  the  allan- 
toic stalk  with  the  placental  vessels  and  the  yolk-stjdk  with  its  %-essols, 
and  is  ensheathed,  as  stated  above,  by  the  amnion,  receives  the  name  of 
umbilical  stalk.  It  serves,  as  shown  in  Figs.  \iS,  5,  and  2,  to  attach  the 
embryo  to  the  placenta. 

Bladder  and  Urachus, 

It  will  bo  remenibered  that  the  allantois  was  at  first  a  hollow  bud,  its 
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ahtj  CQfflmatiicating  mi\i  the  alimentary  cana),  of  wbicli  it  was  indeed 
4'iiTPniculum  (Kig.  98);  tho  cavity  soon  bocomoa  lost  in  tlu»  placenta 
itwlf,  and  if,  indeed,  it  is  ever  pres<>nt  there  it  may  pcraiet  in  thu  unihiliml 
(talk,  more  or  losa  completely,  throughout  development;  within  the  lK>dy 
of  the  embryo  the  portion  of  the  cavity  next  to  the  alimentary  eaiml 
btcomes  ultimately  the  urinary  bladder,  while  the  portion  of  tlie  sUilk 
extending  from  thia  part  to  tho  body  wall  of  the  embryo  becomes  the 
oracbui. 

Ihte  of  the  G^rntinal  TAiyers. 

It  mil  be  convenient  to  give  here  u  very  brief  account  of  the  ultimate 
dte  of  each  of  the  three  germinal  layers  of  which  the  embryonic  area 
consi«t*d  at  a  very  early  stage,  viz.,  epibiast,  me80>>laHt,  and  hyj)obliiBt. 

In  the  first  place,  it  will  lx>  noticed  that  out  of  one  or  other  of  these 
three  layers  every  portion  of  the  body  of  the  embryo  or  foetus  is  derived, 
directly  or  indirectly. 

The  epjblast,  which  is  cl'sirly  the  most  superficial  layer  of  the  tliree, 

pTM  rifle  to  the  epidermis  covering  tho  whole  of  the  body,  and  also,  as 

wi'liave  a-en,  to  the  whole  of  the  central  nervous  system,  lx>th  bruiji  and 

«pinal  cord,  and  inde<»d  to  the  norves  themselves,  inasmuch  as  these  arise 

aiontgrowths  from  the  central  nervous  aystom.     It  also  forma  tho  lining 

f    H'  mouth  and  anus,  which  as  already  noticed  are  jiittings-in  from  tho 

.'T;   and  it  takes  a  very  imjx>rtant  sluire  in  thu  formation  of  tho 

organs  of  special  senae.. 

The  hyijobhist,  or  lowermost  of  the  three  layers,  forms  tlio  epithclinm 
lining  the  alimentary  canal  and  its  glands,  and  also  that  lining  the  Itrun- 
chi  and  lungs,  which  arise  ae  diverticula  of  the  alimentary  cjinal.     It  also 
UnroA  a  longitudinal  solid  ro«l — the  notochord — which  runs  the  whole 
length  of  the  hotly  underneath  tho  central  nervous  systeni  in  the  position 
rwunls  held  by  the  vertebral  centre  and  the  base  of  tho  skull. 
The  Dicsoblast  forms  all  tho  rest  of  the  body:    muscles,  boiici*,  connec- 
tive tissue,  and  blood-vessels,  wherever  they  occur,  are  nu-soblastic;  also 
the  peritoneal  epithelium  and  the  urinary  and  reproductive  orgjins. 


Dhvelopmest  of  tiik  IIlma.v  Embryo  and  Fojtus. 

Concerning  the  early  development  of  the  human  embryo,  our  knowl- 
edge is  Rtill  in  a  very  unsjitisfactory  condition.  Of  the  stages  iwssod 
through  during  the  first  fortnight  after  impregnation  we  know  exceed- 
ingly little,  and  those  occupying  the  third  week  are  only  verj'  imper- 
fectly knowi  to  us;  but  from  tho  end  of  the  third  week  onwards  the 
Tariooa  stages  of  development  have  been  tolerably  fully  and  satisfactorily 
dt«cril>ed. 

For  reasons  stated  at  tho  outset,  we  shall  here  giro  a  brief  account  of 
such  early  vtages  as  have  been  described,  and  endeavor,  by  the  aid  of  tho 
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fiicts  already  set  forth,  to  frame  something  approticliing  to  a  consistent 
account  of  the  development  of  the  hiimiin  embryo  from  the  ovum. 

EfitimatioH  of  Age  of  Embryos^ 

A  prelirahmry  difficulty.,  and  one  that  caiiTiot  be  satisfactorily  disposed 
of  at  present,  lies  in  the  fsict  that,  aftt-r  we  have  obtained  an  embrvo,  we 
have  no  really  trustwnrtliy  means  of  dt'terminiiig  ila  exact  ago.  One  of' 
the  most  constant  accompaniments  of  pregnancy  is  cessation  of  menstrua- 
tion; and  His,  one  of  the  greatest  authorities  on  the  subject,  considora 
that  this  fa<'t  affords  the  most  trustworthy  basis  for  estimating  the  age  of 
embryoH,  He  lays  down  the  following  rule:'  The  age  of  an  erabn'o  is  the 
time  that  !uis  elapeedl  since  the  first  day  of  the  first  omitted  period. 
Thus,  supposing  the  commencement  of  a  period  to  be  due  on  January 
5,  and  that  when  tbb  time  comes  the  period  is  omitted,  but  some  time 
subsequently,  say  Febrnary  9,  an  embryo  is  aborted;  then  the  age  of  that 
embryo  would  bo,  according  to  His,  the  interval  between  January  5  and 
February  9 — i.e.,  five  weeks. 

In  arriving  at  this  result  Ilia  argues  in  the  following  manner:  The 
oviim  leaves  the  ovary  either  at  or  shortly  before  the  menstrual  period; 
if  fertilized,  presHm.ibly  by  spermatozoa  ]>rcviou8ly  introduced,  nteuslrua- 
tion  does  not  occur;  but  the  changes  in  tho  uterine  mucous  membrane, 
instejid  of,  as  iisual,  becoming  retrogressive,  contiuue  to  be  progressive, 
and  so  ]irepare  the  uterus  for  the  reception  of  the  ovum.  Uence  the  first 
omitted  menstruid  period  corresjjonds  in  point  of  time  with  the  fertiliza- 
tion of  the  ovum;  and  hence  the  age  of  the  embryo  may  be  taken  as  the 
time  that  has  elapsed  since  the  first  omitted  period. 

This  method  of  calcnlation  is,  however,  open  to  very  grave  objec- 
tions. We  have  already  seen  that  there  is  much  reason  for  think- 
ing that  tho  decidual  membrane,  w^hich  is  broken  up  and  dis- 
charged at  tho  menstrual  period,  is  prepared  for  tho  reception,  not  of 
the  ovum  which  is  liberated  from  the  ovary  4it  tlie  time  of  the  period, 
but  of  the  ovum  set  free  at  the  last  preceding  period.  The  process  of 
fatty  degenenition,  associated  with  the  break-up  and  discharge  of  the 
decidua,  has  almost  certainly  commenced  before  the  occurrence  of 
the  ])eriod ;  and  it  is  almost  inconceivable  that  the  mere  act  of 
fertilization  at  the  commencement  of  the  Fallopian  tube  of  an  ovum 
which,  in  all  ]>robability  will  not  reach  the  uterus  for  at  least  a  week, 
should  be  able  to  arrest  the  degenerative  changes  already  commenced  in 
the  decidua,  stop  suddenly  the  menstrual  discharge  that  is  on  tho  verge  of 
taking  place,  and  convert  tho  retrogressive  changes  of  the  decidua  into 


'  His.  Atiatomie  Meoschficlier  Embrjonen.  To  this  very  important  and  beauti- 
fully illustiatoci  work,  which  ha.sbf'on  fivcly  u»p<i  in  ooni[tiiing^  the  present  chftp- 
l«r,  tile  rpatlur  is  referred  for  more  detailed  descnptiuas  of  thf  development  of 
the  human  embryo  tlian  can  be  given  here. 
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progreeaire  ones.  Uis's  theory  also  does  not  accord  with  the  well-estab- 
luheti  tact  that,  in  order  to  insore  pregnancy,  the  most  fuvoruble  time 
lor  copulation  is  shortly  after  the  period,  in  which  case  fcrtiliwition  and 
tbe  commencement  of  development  of  the  ovum  could  hardly  be  coinci- 
dotc  with  the  first  omitted  period. 

For  these  reasons  the  theory  Jidvocated  by  I'fliiger  and  others  appears 
pn:femlile.  acHiording  to  which  the  decidua  discharged  at  any  period  is  not 
relatwl  to  the  ovum  set  free  at  that  period,  but  to  the  ovum  li Iterated  at 
the  inimetJiately  preceding  period.  On  this  view,  however,  we  are  left  ab- 
eolatelv  without  means  uf  determining  the  age  of  enibni'os;  and  although 
aa  exact  determination  is  immaterial  in  the  case  of  later  embryos,  yet 
wheu  we  are  dealing  with  early  ones  it  is  a  point  of  grejit  imiwrtance. 

iVtly  for  this  reason,  and  partly  because  it  has  hitherto  been  customary 

to  calcnlate  the  age  according  to  the  system  of  which  His  is  the  most 

fecent  advocate,  we  shall  in  this  chapter  give  tlie  ages  estimatetl  in  this 

manner — i.e.,  by  the  age  of  an  embryo  will  be  meant  the  interval  between 

thv  first  day  of  the  first  omitted  jxTiod  and  the  tinje  at  wliich  the  embryo 

is  dischargt^  from  the  uterus.     It  must  be  repeated,  however,  that  this 

method  of  calculation  can  only  be  justified  by  its  genend  adoption,  its 

readiness  of  application,  and  most  of  al]  by  the  fact  that  no  other  precise 

gptbem  has  yet  been  proposed.     Viewed  on  its  own  merits  thf  method  is 

not  only  imperfect,  but  is  even  opposetl  to  many  well-established  facts. 

TJie  First  Week'. 

The  process  of  segmentation  in  the  human  ovum  has  not  yet  been  seen.' 
It  is,  however,  in  the  highest  degree  probable  that  segmentation  takes 
place  daring  the  passage  of  the  ovum  along  the  Fallopian  tube,  and  that 
it  is  effected  in  a  manner  practically  idcuticjd  with  that  already  described 
in  the  case  of  the  rabbit. 

Neither  do  we  know  the  length  of  time  taken  by  the  luiman  ovnrn  to 
travel  down  the  Fallopian  tubu  to  the  uterus.  Aiicordiug  to  the  best 
authorities  this  passage  "prolKibly  occupies  not  less  than  eight  (lays  in  the 
human  subject."  In  the  nibbit  we  have  seen  that  the  uterus  is  reached 
on  tliu  third  day,  so  tliat  either  the  process  of  development  muKt  from 
the  first  be  much  slower  in  the  human  embryo  than  in  the  rabbit,  or  else 
the  human  ovum  nmst  enter  the  utf^rus  in  a  far  more  advanced  contlition 
tlijin  happens  in  the  case  of  the  rabbit.  Such  evidence  as  wc  huvo  points 
rather  in  favor  of  the  former  alternative. 

Of  embryos  towards  the  close  of  the  second  week  of  development,  a  few 
examples  have  been  described;  but  there  is  some  doubt  whether  any  of 
these  few  can  bo  regarded  as  perfectly  normal. 

/icicfieji'i  Embryo. — The  best  known  instance  is  an  ovum  describwl  by 
Rcichert,  and  estimated  to  be  of  about  the  thirteenth  dav. 
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This  ovum,  which  is  repreaontetl  four  times  the  natural  size  in  Figs.  100 
and  101,  was  found  in  situ  in  the  uterus  of  a  woman  who  had  committed 
suicide.  There  m'hs  a  fully  formed  decidun  roflexa,  within  which  was  the 
ovum  itself  (Figs.  100  and  101),  a  vesicular  body  of  the  s\ui[-xi  shown  in  the 
figure,  measuring  O.'i  inches  along  its  greater  diameter,  and .  13  inches  from 
side  to  side.  Of  the  two  sides  tlie  one  turned  towards  the  uterus  (the 
ui>i)er  surface  in  Fig.  101 ),  was  more  convex  than  the  opposite  side,  facing 
the  deeidua  roflexa.  The  margin  of  the  vesicle,  aa  fihown  in  the  figure, 
was  thickly  fringefl  with  villi,  the  largest  of  which  were  .07  inches  long, 
and  slightly  branched.  The  villi  were  absent  both  from  the  uterine  sur- 
face find  from  the  opposite  one,  leaving  two  bare  circular  patches.  In  the 
middle  of  the  uterine  patch  was  a  smaller  circular  spot  of  a  darker  color, 
.05  inches  in  diameter,  and  indicated  in  the  figure. 


Via.  UW.  Fia.  101.  Kn..  UK". 

Pl08.  100,  Ifll.— Fbokt  AND  BIDE  VursTBOP  REidTERT'a  Ovtm.    (From  KolUlcer),  x  *■ 
Fio.  !(«!.— DuQAAincATtc  Sbotios  or  RwcHBaT's  Ovvm.    iKrom  //ii.)  x  B.     a.  The  germinal 


Not  the  slightest  tnico  of  auj' embryonic  structure  was  discovered;  there 
was  no  indication  of  either  primitive  or  medullary  grooves.  The  wall  of 
the  vesicle  is  describo<l  us  consisting  of  a  single  layer  of  epithelial  cells 
prolonged  outwards  to  form  the  villi.  In  the  circular  patch  ou  the  uter- 
ine surface,  which  is  sjvoken  of  as  the  germinal  area,  a  second  inner  layer 
of  finely  granular  cells  was  present.  The  cavity  of  the  vesicle  was  occu- 
pied by  a  gelatinous  fluid,  travei-stid  by  a  network  of  fine  fibres,  and  con- 
taining within  it  a  spheriad  l)ody. 

Ova  of  eouii'what  similar  aijpmmnee,  and  of  apparently  about  the  same 
age,  have  been  described  by  AV'harton  Jones,  llrouss,  Kollmann,  'and 
others;  but  iu  none  of  these  cases  was  any  trace  of  an  embryo  discovered 
.  The  chief  points  that  we  lejvrn  from  these  other  8])ocimens  are,  first,  that 
the  Bpherical  body  dcseriljed  by  Ueichcrt  is  made  up  of  nucleated  colla^ 
and  is  apparently  solid  and  in  connection  with  the  germinal  area;  and, 
secondly,  that  it  is  highly  probable  that  the  wall  of  the  vesicle  really  con- 
sists, not  of  a  single  layer,  but  of  two  layers,  of  which  the  inner  one  is  of 
the  Tu\turo  of  connective  tissue,  and  therefore  of  mesoblastic  origin. 

It  is  not  easy  to  make  any  satisfactory  comparison  between  these  ova 
and  the  stages  already  described  as  occurring  in  the  rabbit,  and  the  diffi- 
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i  much  increased  by  the  doubt  wo  must  fool  aa  to  whether  tlic  oviv  | 
in  question  are  perfectly  normal,  or  are  not  to  a  greater  or  less  extent , 
pathological.     As  the  different  ova  dcscribetl  aiipeiir,  however,  to  agree  in 
the  most  important  (K>ints,  it  is  mhisiiblo  to  in»ke  Bueii  comimrisons  as  isj 
poaable  between  them  and  the  more  usual  processes  of  manimulion  devel- 
opment. 

His  considers  that  the  stage  reoched  by  theae  ova  is  a  very  early  one — ' 
bat  very  little  older,  indeed,  than  tl>at  represented  for  the  rabbit  in  Fig. 
95;  and  he  illustrates  his  views  by  the  diagrammutio  section  of  Keichert's 
orom  given  above  (Fig.  102.) 

He  coneiderB  that  the  outer  wall  of  the  vesicle  consists  of  epiblast  alone; 
that  hypoblast  is  present  only  in  the  gormiruil  area,  where  it  forms  the 
Ujner  layer  described  by  Reiohert;  and  that  the  spherical  mass  of  cells  is 
also  hypoblast,  and  will  afterwards  become  hollowed  out  un<l  expanded  to 
form  the  yolk-sac. 

Agidagt  this  interpretation  it  must  be  ]>oititcd  out  (1)  that  the  stage  in 
qaestion  is  in  the  rabbit  a  very  early  one,  and  it  would  follow  that,  except 
in  its  much  greater  size,  the  human  omm  on  tije  thirteenth  day  has  ad- 
Itanoed  no  further  than  the  rabbit's  of  the  third  day,  which,  considering 
ttsoal  rapidity  of  the  early  embryonic  proccssos,  would  be  at  least  very 
l«xftrmordinar\';  {^)  that  the  evidence  is  very  strong — indeed,  practically 
[oonclosire — for  thinking  that  the  wall  of  the  vesicle  has,  in  addition  to 
the  epibhist  layor,  an  inner  connective-tissue  lining,  which  is  even  de- 
scribed by  some  observers  as  vascular,  and  whioli  must  be  of  raesnblastic 
nrigin.     It  appears,  tfterefore,  certain  that  the  stage  reached  is  a  consider- 
\Mj  later  one  thim  supposed  by  Ilis;  and  it  is  also  clear  that,  if  normal, 
}H  dof»  not  exactly  correspond  to  any  definite  stage  in  the  devolopmcut  of 
the  rabbit. 

The  human  ovum,  indeed,  would  appear  to  be  peculiar  (I)  in.  the  un- 
usually early  or  "  precocious  "  development  of  a  layer  of  vasonlar  moso- 
blast  lining  the  blastodermic  vesicle;  and  {2)  in  the  very  exceptionally  late 
lappearance  of  definite  rudiments  of  the  enibryo  itsplf.     It  is  extremely 
llmportant  that  no  opportunities  of  doterrainiug  whether  the  latter  feature 
I  is  normal  or  pathological  should  be  lost  in  future. 

liu^g  Embryo  E. — The  youngest  human  ovum  containing  a  distinct  em- 
Ibryo  is  one  obtained  by  His  in  l.Sf39,  and  carL'fullv  described  by  him,  and 
present  ilepo?ited  in  the  Anatomicjil  Museuni  at  Basle.  This  em- 
^o,  which  is  considered  by  His  to  lie  of  about  the  fourteenth  day,  is  rep- 
[reaented  magnified  twenty  diameters,  in  Fig.  lOG.  The  whole  ovum  is  an 
[oval  vesicle,  measuring  along  it«  greater  diameter  .33  inches,  and  along 
Hts  leaser  .22  inches,  and  covered  all  over  with  branched  villi.  The  con- 
Itaincfl  embryo  is  .08  inches  in  length,  and  attached  at  its  hinder  end  by  a 
short  thick  stalk  .3  inches  long  to  the  inner  Hurface  of  the  vesicle.  The 
I  embryo  is  separated  by  n  very  slight  constriction — most  nuirked  at  its 
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anterior  end — from  the  yolk-siic  (Fig.  106,  J'  *.),  which  meaBurea  .09  bj  .05 
inches.  Covering  over  the  embryo,  btit  at  a  short  distance  from  it,  is  a 
nienihnmoua  fold  A,  wliich  ia  ck^arly  the  true  amnion.  The  embryo  itself 
presentjj  on  its  <lorsal  surface  a  medullary  groove,  bounded  by  two  promin- 


Fig.  li«.  Fio.  KM.  fio.  106. 

Flo.  100.— HntAM  Eoo  at  twelve  to  ratftTKEy  days.^I,  Natural  size,  3,  Opened  aud  enlarged 

(after  Viomaon.) 

Fio.  lOi.— Hi'VAN  Roo  AT  rirncBN  DAVM  NATX'RALAiZE.    (aft«r  ThoiTuon).    [Cifirpentier.l 

Fio    tiVt-EMPRTo  dp  trk  boo  in  the  Prxcedtno  rtoriw.— 1,  Cmbillcal  vesicle,  3,  MMluUarT- 

burruw.   3.  C'lihalic  portion  ot  embryo.  4.  Caudal    part  of  embryo.  S,  Membranous  appendix. 

(Amnion;.    [Charjientierj. 

ent  medullary  folda;  the  only  other  organ  visible  is  a  slightly  prominent 
fold  between  the  embryo  and  yolk -aac  (Fig.  106,  //),  prolmbly  the  rudiment 
of  the  heart;  two  vessels  arising  close  to  this  were  traced  over  the  yolk-sac. 


C7^ 


A.s' 


M 


r.a. 


Fio.  106.— Hcmah  Ekbhvo  or  about  the  rouKTEENTH  oat,  sees  fbom  the  right  side.    (From 

fli».)  xao. 

A^  Amnion.  .4.ji,  .Allantoic  atalk,  oonnectini;  thjt>  hinder  end  of  the  rnibryo  with  CA,  Tha 
Chorioa.  U,  Heart.    A',  Medullary  or  neural  groove,    r,  Bloodveeael  of  yolk-sac    K«,  Yolk-sac. 

Other  embryos  of  apparently  about  the  same  age  liave  been  described 
by  His,  Allen  Thomson,  and  others,  which  agree  in  their  main  features 
with  that  just  noticed,  and  differ  principally  in  being  rather  further  ad- 
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Tinc«d — the  constriction  between  embryo  and  jolk-sac  btunjj  more  marked, 
ib  embryo  iiaeli  being  mtber  largor,  and  tho  medallary  groove  both 
deefperand  longer. 


W. 


fkwr.-HniAsr  Eiobrto  fmom  Ftrmw  to  ErrjirrRif  Path.— 1.  UmbUicnl  vesicle.  8,  Amnion, 
Kltonrllr.  4,  Cliorioii.  5,  AlUutoifl.  0,  Its  (iMlictr.  7,  B<jr(lrr  of  n-ntnU  opening,  8,  Omphaliv 
■•interie  win.  P.  Umphalo-mmeiitorlo  artrry  ID.  Postf^riorof  luUsfiUne.  11,  Boart.  18,  Aorta. 
Aftophvpu.    14.  rtuUTagc&l  »ruh«ii.   (OMfr.)    ICkarpeutitr.] 

On  oompaiing  these  embryoB  with  the  corresponding  stages  of  the  rab- 

hit,  fhf  most  nijirked  difference  is  seen  to  lie  in  the  fact  that  tho  hanian 

embryo  is  already  at  this  very  early  period  connected  with  tho  chorion  by 

list&lk,  while  in  the  rabbit  this  connection  is  not  acquired  till  coneidera- 


Fio.  108.— Hnuj»  Ovu*  AT  TH»  Ktn>  or  the  Tbikd  on  th«  Bkoixxino  or  th»  Fociith  Wkkk.—A 
;tB  U«  oaturml  alxu.    B,  Enibo'o  t•ul&^g<^l.  — I,  Aumiou.  !l,  Umliilicol  vt«li-lH.  3,  Fin^,  pharyngeoJ 
WCh.  4.  Superior  inaxOlary  betl  r>r  thia  arch.   S,  Second  phao'nj^eal  arch,  behind  whf^h  two  othvr 
■luUar  otwB «i«  visible.  0,  Anterior  extremlUe*.  7.  Auditory  vesicle.  8.  Eye.  0,  Ue«n,  (&ft«r  Thom- 
aom.)    [CkarpnUitr.] 

It  later.     This  stalk  is  clearly  the  allantois,  so  that  the  difference  niiglit 

exprt'ssed  by  saying  that  the  allautois  develops  earlier  in  tho  human 

ibryo  than  in  the  onlinary  mammal.     But  this  is  not  all.     Not  only 

S8  the  allantois  develop  earliiT,  it  also  develops  in  a  totally  different 

ler.     Usually  among  niamrauls  tho  allantois  arises,  as  we  have  seen 
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above,  as  a  hollow  saccular  outgrowth  from  the  alimentary  canal,  which 
grows    to    and    bucoines  cntuicctcd    with  the  chorion.       In   the  human 
t^nibrjo,  however,  tha  allanbjis  appeal's,  from  the  researches   of   His,    j 
not  to  arise  as  an   outgrowth  from  tho  alimentary  canal  at  all,  and,    j 
inileed,  never  to  pass  through  the  saccular  stage  sliown  iu  Figs.  100  and    ' 
llH,  but  to  be  jjreseut  from  the  very  earliest  ptM'iod  as  a  stalk  connecting 
the  hinder  end  of  the  embryo  with  the  chorion. 

The  following  series  of  diagrams,  copied  from  TTis,  will  make  this  clear, 
and  will  show  how  the  stage  now  Ijeing  eousidorod  may  be  derived  and 
probably  is  actually  arrive<l  at,  from  the  stage  represented  by  Eeichert's 
ovum.  The  figures  represent  a  series  of  diagrammatic  longitiulinal  sec- 
tions through  ova  at  successive  stages  of  development.  Fig.  102.  as  we 
have  Been,  represents  Reichert's  ovum,  with  tha  e.xception  that  the  layer 


Aih 


B 


Sc/i      At 


F».  109.— DuaiuiacATic  LoNarruDUf At  Sbotioxs  Tattut»3H  Hcmav  Ota.  BKrasanrrnro  Staobb 

(HTI^)THmCAL)  INTICIUIKDUTK  BKTWEU*  RKICHRRT'  (^NTJll  AMD  Illa's   EkBBTO  E.    (FPOIII  Hit.)     V  5. 

.\.  8how^  coinmenoemcnl  of  beail-fold,  aurl  of  RinnioD  {Am ).  B,  Rather  Inter  HUtgv  :  tlie  head- 
fold  and  ainnliia  ftre  more  iiiurked,  as  also  is  the  yolk-sac  *  Y.a.)  The  hinder  euil  of  the  einbrj-o  la 
L'uDtiiiuous  with  tho  chorioa  through  the  allantoic  stalk.  The  ilutted  lines  indicate,  hypothetlc&Uy. 
the  Hubdeiiueiil  growth  of  the  amniou.  C,  A  still  iattir  stace  :  e«]uivalent  to  that  of  Hia's  ombryo 
E  (ride  Fig,  105).    The  amnion  Ja  completed,  au<]  tht»  villi  extend  completely  round  the  oruin. 

of  meaoblast,  which  is  undoubtedly  present  as  an  inner  lining  to  the  wall 
of  the  vesicle,  is  omitted.  In  Fig.  lO'J,  A,  the  commeiifiement  of  the  for- 
mation of  tlie  embryo  is  indicated;  the  germinal  area  has  become  some- 
what depressed,  but  at  its  anterior  end,  (to  the  right  iu  the  figure),  is 
lifteil  up  slightly  by  a  constriction — the  head-fold.  In  Fig.  TOO.  B,  this 
head-fold  has  deepened,  and  the  head-end  of  the  embryo  is  now  distinctly 
raised  above  the  yolk-sac,  }',  a-,  at  the  hinder  end  of  the  embryo  the  ger- 
minal area,  however,  still  preserves,  as  iu  tho  former  figure,  its  primitive 
connection  with  the  chorion.  In  Fig.  lUD,  (J,  tho  embryo  has  reached  tho 
stage  shown  iu  Fig.  108;  indeed,  Fig.  109,  C,  is  a  diagrammatic  longitudi- 
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nil  fection  tlwough  this  very  embryo.  At  the  hinder  end  of  tlie  embryo 
the  tail-fold  has  now  just  commenced ;  but  this  docs  not  interfere  with 
the  etalk — the  allantoic  stalk — which  etill  connects  directly  together  the 
cmbrjo  and  the  fihorion. 

If  this  Tiew  is  correct,  it  is  clear  tliat  in  the  human  embryo  the  allan- 
lois  is  formed  unusually  early,  an<l  in  an  altogether  exceptionid  manner. 
[Venmy  clearly  connect  this  "  precocious"  development  of  the  allantois 
with  the  "  precocious "  appearance  of  the  vascular  layer  of  mesfiblaist 
lining  the  blastodermic  vesicle  in  the  stage  represontml  by  Reichert's 
ovom;  and  we  may  perhaps  regard  both  features,  in  so  far  aa  they  are 
Mceptional,  as  examples  of  the  tendency  to  abbreviation  or  shortening  of 
the  proccBses  of  development,  wliich  is  a  feature  so  constantly  enoouu- 
twtd  by  the  student  of  embryology.  The  establishmont  of  a  vascular 
wmneetion  between  the  embryo  and  the  chorion,  and  so  indirectly  witli 
the  mother,  is,  as  we  have  seen,  the  chanvctcristio  feature  of  mammalian 
derelopment,  and,  therefore,  we  need  not  wonder  at  finding  in  the  most 
iijghJy  developed  of  tdl  imunmals  this  feature  thrown  back  to  an  eailit^r 
itige  than  that  at  which  it  originally  appeared,  und  hurried  on  prtniii- 
toreJy,  even  at  the  expense  (as  it  would  seem)  of  the  embryo  itself,  whose 
development  is  unusually  retarded. 

The  series  of  figures  given  above  indicate  also  the  supposed  stages  in 
the  devflopment  of  the  amnion,  the  solo  peculiarity  in  whicli  is  that  the 
henl-fold — ^always  the  most  prominent  portion — hero  forms,  with  tho 
«ide  folds,  the  whole  amnion,  there  being  no  titil-fold  dovuloped  ut  nil. 
After  completion  of  the  amnion,  the  villi,  previously  absent  over  the  ger- 
minal area,  extend  all  over  tlie  oviun.     Cf.  Fig.  109,  C 

Summarizing  what  we  know  about  the  processes  of  development  in  the 
first  fortnight,  it  would  apjKsar  prolmble  that  the  ovum — fertilized  in  the 
upper  part  of  the  Fallopian  tube — tniveJs  tilowly  down  towitrds  the  uterus, 
which  it  reaches  about  the  eighth  dity.  While  in  the  tube  it  almost  oer- 
tainly  undergoes  segmentation  in  thu  usual  nutmniHliiui  manner,  but  does 
not  increase  greatly  in  size;  according  to  Allen  Thomson,  **its  dinmetur 
on  arriving  in  the  cavity  of  the  uterus  does  not  probably  surpass  one- 
hundredth  (0."25  mm.),  or  at  most  one-eightietli  of  an  inch."  After  en- 
tering the  uterus  it  probably  increases  ra])idly  in  sizt*.  It  very  early  ile- 
velopa  villi  on  its  surface,  and  is  completely  enclosed  in  the  decidua 
ruflexa,  at  any  rate,  by  the  thirtfcnth  day.  In  tbt'  development  of  the  ovtim 
the  most  noteworthy  features  appear  to  be  the  very  early  establishment  of 
•  lining  of  vascular  niesoblast  to  the  blastodermic  vesicle,  the  very  early 
irance  and  peculiar  mode  of  formation  of  the  allantois,  and  the  curi- 
ily  late  appearance  of  the  embryo  itself. 

AVfTM^f*.*  Emhn,o. — Concerning  the  allantois  it  ought  to  be  mentioned 
here  that  a  human  embryo  of  a  very  inncli  later  stage  than  those  w«  liavo 
just  considered — i.e., about  the  fourth  week— has  been  described  by  Kruuse, 
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in  which  there  was  no  allantoic  stalk  connecting  the  embryo  and  chorion 
together,  but  theallantoiri  luiug  down  aa  a  bag  from  the  hinder  end  of  the 
embryo,  very  much  as  shown  in  Fig.  98,  4.  As  this  is  at  present  an  i3olate<l 
exception  to  the  genenil  rule  concerning  the  allantoic  galk  in  human 
embryos,  it  is  perhaps  ivcrmisaible  to  regard  it  merely  as  an  abuorniality, 
in  which  cose  it  may  be  viewed  in  the  light  of  a  reversion  to  the  primitive 
mode  of  development  of  the  uUnntois. 

Tlnrd  Week. 

Of  embryos  belonging  to  the  first  half  of  the  third  week,  only  a  very 
limited  number  have  l>een  aocuratoly  desL"rit»ed  and  figured;  but  towards 
the  clo«>  of  the  week  Bpecitnons  bwonie  far  more  abundant,  and  from 
tliis  i>oint  onward  our  knowledge  of  the  development  of  the  human 
embryo  is  in  a  tolerably  satisfactory  condition. 


Fia.  )ia.— UcjMAir  Ehbhto  of  Auorr  thm  middle  "p  the  thibd  week  .    (From  HU,  after  Coitt), 
^.Amnloo.    J*.  AllanUiicsliillt.    W.  HeArt.     F.  BkHxl-vesuel  of  yollt-sac.     !'.».  YolknMic. 

Fig.  1 10  shows  the  condition  of  the  embryo  at  an  age  between  the  fifteenth 
and  eighteenth  days,  as  described  and  figured  by  Coste.  The  whole  ovum 
measures  .(i3  inches  aloug  its  greater  diameter,  and  is  covered  exteriorly 
witli  short,  slightly  branched  villi.  The  ciubryo  is  atUw-^hed  to  the  inner 
side  of  the  chorion  by  the  short  allantoic  stalk  seen  at  the  left-hand  end 
of  the  figure,  .1.*.  The  embryo  itst-lf  is  .017  inches  in  length,  and  is 
invested — not  closely,  but  at  some  little  dist^ince — by  the  amnion.  The  head 
end  of  the  embryo  is  comph'tely  raised  above  tlio  yolk-sac,  but  the  \xx\y 
is  still  so  widely  connected  with  the  yolk-sac,  that  one  can  hardly  speak 
of  a  distnict  yolk-stalk.  The  hinder  end  of  the  embryo  is  bent  up- 
wimls  rather  strongly — a  very  characteristic  feature  of  the  e^rly  human 
embrvo,  and  one  which  is  very  probably  to  be  ascribed,  at  any  rate  in  great 
l»irt,  to  the  peculiarity  already  noticed  concerning  the  ullantois. 
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In  the  neck  throe  thickenings — tlio  visceral  arches — are  visible  on  oaioh 
side,  but  the  clefts  between  them  have  not  yet  been  completed;  below 
th©  neck,  in  the  angle  between  the  embryo  and  the  yolk-sac,  is  the  heart, 
a  large  tube  tvisted  into  an  S  shape.  Blood-vessels  are  visible  on  tho , 
tt>Ik-aac — which  have  a  diameter  of  .1  inches — and  also  in  tho  allantoic 
■talk^  whence  they  pass  into  the  chorion,  the  inner  layer  of  which  is  vsv»»| 
cnlar  all  round  the  ovum,  though  tho  blood-vessels  do  not  as  y<'t  pass  int 
the  villi. 

The  middle  portion  of  the  embrj'o  is  clearly  divided  into  protovertebrae; 
but  there  are  no  traces  whatever  of  lirnbs,  or  of  either  eyes  or  ears. 

End  of  Third  Week, 

By  the  end  of  the  third  week  or  commencement  of  the  fourth  the  em- 
bryo has  undergone  important  changes.  Figs.  1  il  and  112  show  the  whole 
ovum  and  the  embryo  at  tliis  age. 

The  whole  ovnm,  which  is  shown  of  the  natural  size  in  I'^ig.  109,  is 
somewhat  pyriform,  and  measures  1  inch  along  its  greater  diameter;  it  is 


Tm.    in.-  II  i-ltTTKB    COUIIKtCEMRNT  MF  THE  FoirRTH  W«R        Part   Of  thW  W»1I 

«f  Ite  OTum  h»>  ■■xjKisp  the  embryo.    iTrfun  KiHlikrr,  ufler  Allm  Tli'>"tMan>,   x  1. 

?ta.  II*.— Tii.    ..._..  ;.-i„4 A-sl.V  Flo.  lO*,  RBMOVKDmOM  THK  I-JVITM,  AND  MAQJIlFtEt).  * 

a.  Amnion.     6.  Yolk-sac.     c.  Maaillbulnr  arch.     d.  MoAillar}-  arvh.    e.  Hyoldeaii  ariili  ;  behind 
tears  the  flnrt  and  aeoond branchial  arches.     /  Biidlmput  of  forellmb.    17.  AutliUiry  vesicle.    A. 
I  ^na.    <•  Heart    x  6. 

covered  all  over  with  long  branched  villi.  The  embryo,  which  is  repre- 
sented on  a  larger  scale  in  Fig.  113,  has  increased  very  considerably  in  size. 
It  is  no  longer  straight,  but  is  bent  very  strongly  on  itself — so  much  so, 
indeed,  tliat  it  forms  more  than  a  complete  circle,  tho  flexure  of  tho  whole 
embryo  being  quite  as  strongly  marked  as  in  si  niblHt  umbryo  of  the 
twelfth  day  (Fig.  97), 

The  yolk-sac  is  about  the  same  size  as  before,  having  a  diameter  of  .11 
inchw,  bnt  its  surface  is  wrinkled,  and  it  is  now  connected  with  the  em- 
bryo  by  a  very  distinct  stnlk.  The  amnion  is  very  closely  upplicd  to  the 
embryo,  and  the  allantoic  stalk,  as  before,  connects  the  embryo  with  the 
chorion. 

In  the  embryo  itself  tho  most  noteworthy  fcahires  besides  the  strongly 
marked  flexure  are  the  following:    There  are  indicatiotis  of  thirty-tive 
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protovertebrse,  the  greatest  number  ever  present.  Both  pairs  of  limbs 
are  yirt-sent  as  short  buds  with  very  wide  biisos  of  origin,  tlio  arm  and  leff 
of  either  side  being  counented  tngethor  by  a  low  ridge,  the  Wolffian  ridge, 
of  which  the  limbs  are  merely  special  local  developments.  All  the  main 
divisions  of  the  bruin  are  present,  and  can  be  easily  recognized,  as  can  also 
tlio  gjiiiglia  of  several  of  the  nerves.  Five  visceral  arches  are  visible  on 
each  side — viz.,  the  maxillary  (forming  the  upper  jaw),  mandibular 
(forming  the  lower  jaw),  hyoidean,  and  first  and  second  branchial  arches. 
The  o[)tic  vesicles  are  present  aa  outgrowths  of  the  brain,  but  there  is  as 
yet  no  tnwe  of  the  lens.  The  alimontary  canal  is  a  UKirly  straigbt  tube, 
which  communicates  with  the  yolk-aiie  by  only  a  very  narrow  cbannel. 

The  whole  embryo  measures  about  .15  inches  along  its  longest  diameter, 
but.  owing  to  the  flexure  of  the  body,  its  real  length  must  be  at  least 
double  til  is. 

thnrth  Week. 

By  the  end  of  the  fourth  week  the  rudiments  of  all  the  more  important 
organs  have  become  definitely  estublisheil,  and  the  embryo  hivs  arriveil  at 
a  very  well-marked  ]ieriod  of  development.  It  has  now  reached  a  stage 
corresponding  cloatdy  with  that  iittained  by  the  rabbit  embryo  ul>out  the 
twelfth  day,  and  by  a  chick  embryo  towards  the  end  of  the  fourth  day  of 
incubation. 

We  have  already  had  occasion,  when  considering  the  earliest  stages  of 
development,  to  notice  the  extreme  slowness  with  which  the  human  em- 
bryo de/elops.  Tliis  is  very  strikingly  exemjiliHed  by  the  facts  just 
stated — viz.,  that  the  human  embryo  takes  four  weeks  to  reach  the  same 
stage  of  development  and  com|»lexity  of  urganiaiition,  and,  what  is  more, 
the  same  actual  !»ize,  that  a  chick  embryo  accomplishes  in  exactly  one- 
seventh  of  the  time. 

This  ifi  doubtless  in  part  due  to  the  fact  that  the  chick  embryo  is  ex- 
ceptionally well  off  in  having  an  enormous  supply  of  food  ready  to  hand 
in  the  sliape  of  the  yolk  of  the  egg;  while,  on  the  other  hand,  the  mam- 
malian embryo  has  to  devote  pirt  of  its  energies  to  the  estiiblishraent,  at 
as  early  a  period  ixa  possible,  of  the  pliu^ent;t  for  the  sivke  of  obtaining 
nutriment  from  the  mother.  But  although  this  may  explain  why  the 
nmmnial  develops  more  slowly  ilum  the  chick,  it  does  not  in  any  way  help 
us  to  understand  wliy  tlie  human  embryo  develops  during  its  early  stages 
at  less  than  half  the  rate  of  the  rabbit,  and  we  must  be  content  for  the 
present  to  accejit  as  an  unexplained  fact  that  the  human  embryo  does 
dawdle  over  its  development  in  a  nnvnner  yet  completidy  inexplicable. 

As  tlie  stage  we  arc  now  dealing  with,  the  end  of  the  fourtli  week,  is 
an  important  one  in  many  ways,  and  as  our  knowlwlge  of  it,  owing  to 
Ilis's  admirable  investigations,  is  in  a  very  satisfactory  and  fairly  complete 
sttitc,  it  will  be  well  to  describe  it  in  some  detail. 
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Figs.  113,  114  and  1 15  are  difFerent  views  of  an  embryo  of  this  age.  Fig. 
113  «how8  the  external  appearance  as  seen  from  the  right  side;  Fig.  114  is 
» Idngilndinal  section  to  show  the  alimentary  canal  and  jwirta  in  connec- 
tion with  it;  while  Fig.  115  is  a  diagram matic  reprcHeatatiun  of  the  prin- 
d|itl  blood-vessels  in  situ. 

The  embryo  is  bent  on  itself  as  shown  in  the  figures,  and  is  eloscly  in- 
HMted  by  the  amnion;  it  is  connected  with  the  yolk-sac  by  u  short  but 
Mirov  stalk,  and  with  the  chorion  by  the  wide  allantoic  stiilk,  now  some- 
wlttt  longer  than  it  was  before. 


Pio.  113— HcitAS  Ewnnro  or  tote  n'Hi..,  ..  ^r.^.  .~^..^  kbom  imRiORT  Sioi  (FroroHw.)  x 
tS.— ^.  Auilitory  ^*^'^''''-  •^"'-  Amriuin.  Br.I^  First  bniDcbliil  arch.  Jin,  AllAntolo  ■talk.  C,  Ru- 
^Bteal  of  »rm.  C.//.  Cerebral  hemisphcn?.  A  Rudiment,  of  l<«ir.  i>«.  Yolk-«t*lk.  lfv>  HroMeaa 
■rati.  MR,  Xid-bnln.  Mn.  MaiMlibular  aroh.  Mx.  Maxillary  arch.  Nb,  Yolk-MC.  O,  ffy*.  K, 
Voitrlcalar  portion  ot  heart. 

The  body  measures  along  its  greatest  diameter  .27  inches,  but  if 
Btraightcneil  out  would  be  about  .54  inches  in  length.  In  the  head  the 
several  divisions  of  the  brain  arc  clearly  visible,  as  are  also  the  visceral 
arches  and  clefts,  and  the  eye  and  ear.  In  the  body  the  full  number  of 
protovertebrse,  thirty-five,  is  present;  and  the  limbs  are  still  sliort  and 
very  broad  buds,  whoso  bases  extend  over  several  segments.  Immediately 
underneath  the  neck  is  seen  the  largo  prominence  formetl  by  the  heart, 

id,  below  this  again,  a  lesser  one  due  to  the  liver. 

The  alimentary  canal  forms  a  continuous  and  but  slightly  twisted  tube. 
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The  moutli,  on  tho  under  surface  of  the  head,  opens  into  the  buccal 
cavity,  from  which  the  pituitary  divorticulum  is  given  off  towards  the 
base  of  tho  mid-bmin.  while  in  the  floor  of  tho  hinder  part  is  the  rudi- 
mentary tongue.  Behind  this  thu  buccal  cavity  passes  into  the  pliarynx, 
which  opens  to  the  exterior  by  two  visceral  ck'fts  on  each  side.  In  tho 
floor  of  the  pharynx  is  a  sUt-like  o|>ening,  the  glottis,  leading  into  a  short 
<anal,  the  trache-a,  which  bifurcates  into  two  blind  aacs,  the  rudiments  of 
the  lungs. 

Behind  tho  pharynx  the  alimentary  canal  is  continxied  as  a  narrow  txibe, 
the  cfisophagus,  with  the  lungs  on  either  side  of  it.  The  (jesophagus  opens 
into  a  Btomach  which  is  but  very  slightly  dilated,  and  is  continued  iuto  the 
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Fio.  114.— Diagrammatic  Sbctioh  or  Human  ESibbto  at  the  lom  or  the  ForitTH  Week.,  bhowixo 
THK  AxnourrART  Canal  and  pakts  in  relation  -vtith  it.    (From  His.)    X  13- 

A,  Auditory  vt«ic!e.  Ab,  Trunousftrferlosiw.  Alt,  AUflnMic  stalk.  Ao,  AortJL  Br,  Ventntt  wall  of 
thorax.  CK  Notocbortl.  CI.  Cloaca.  Dd,  Firnt  part  of  »ijin.l]l  intfatliu-, tlip  futureduojlenuni. 
Yolk'Stalk,  conn<>ctlng  intewtlue  yritb  yolk-sttc.  Ejk  Epiglottis.  (V/,  Olotltg.  L,  Liver.  il.B,  MId'J 
brttin.  lb,  M«eentery.  A",  BigLt  lung.  O,  Kye.  Oe,  OisoplineuB.  S,  Stomach.  T,  Totiguc.  V,  Ureter. 
r,  Ventricle. 

small  intestine.  This  runs  forward  and  (Fig.  114)  joins  the  large  intesti 
at  a  rather  sluirp  iiiiglc.  From  this  angle  the  cavity  of  the  yoik-stalk, 
leading  to  the  yolk-sac,  arises.  The  large  intestine  is  at  first  tubular,  but 
after  giving  off  tho  cavity  of  the  allantois  it  expands  to  foi-m  a  cloacal  sac, 
which  opens  to  the  exterior  at  the  anus:  just  before  doing  so  it  receives, 
on  its  dorsal  surface,  the  openings  of  the  Wolflian  ducts,  tho  ducts  of  the 
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primitive  kidneys.  A  elight  dilatation  near  the  comraenoement  of  the 
allantoic  stalk  is  the  rudiment  of  the  ftiture  urinary  bliidder. 

The  liver  is  a  krge  organ  whose  position  lias  been  already  noticed;  it 
opens  by  a  short  bile-duct  into  the  intestine  just  below  the  stomach. 

The  vascular  system,  which  is  shown  in  Fig.  11. j,  has  attained  very 
considerable  complexity.  The  heart,  which  is  of  great  size,  lit's  between 
the  head  and  tlie  liver,  and  alreiwly  exhibits  all  the  principal  divisions  of 
the  adult.  It  is  bent  on  itself  like  a  letter  */),  whereof  the  first  or  upper 
loop  is  the  auricular  portion  of  the  heitrt;  the  second  or  lower  loop,  which 
is  in  very  close  proximity  to  the  cerebral  hemisphere,  is  the  ventricular 
part;  and  the  terminal  limb  of  the  c/)  is  the  aoi'tic  bulb  which  runs  back- 
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.  lU.— OUBRunuTfO  SMTTioif  or  Huvan  Eiuryo  at  tbx  k<d  op  nre  ronrre  Wrhe,  saownro 
r  um  Buw^-TcaunA  •  Fmn  i  Jli4 .1  >:  )  3 . 
A,  Auilltory  Vesicle.  Ac,  Auditory  nervp.  Ao.  I>]n9al  aorta.  B»,  Allatutolc  slalk.  CH,  Cereliml 
tenUspbeti!.  C«,  Vena  cava  Inferiiir.  CI.  Cloocu.  C»,  Vfiift  cava  Biiperlor.  I>r,  Smalt  Intestiuc.  [h, 
Yolk-«tAlk.  GO,  OiUBfrlan  Banjriloii.  Ol,  Oaiiirlioii  of  jtlos!«»ph«ryugtNi.l  ihtvp.  Up,  Hy{«jglo88al 
rwrve.  Z,,  Uver  3/ /J,  Midbrain.  Mt,'ile«enlery.  (>,  Eye.  .Sn,  Auricular sepluiii.  .S'l.  Veulrlirularsep- 
Uim.  7",  Tomfue.  I',  Ureter.  I'n.  WolflUii  Nxly.  or  primitive  kiilner.  Vg,  Vai?us,  or  pin'UiuDtnwtrio 
nerve,  r.om.  Vitelline,  or  omphaUunewnleric  v«iii.  1,  First  aortic  arch,  (orinlng  lingual  iiranch  of 
tfxtemal  copHid  arterj'-  'i  BeconO  aortic  arch,  foriniDKext«niiU  carotid  artery.  S,  Third  aortic  art-h, 
fomiinj?  Inttfrnol  carotid  artery.  4,  Fourth  aortlo  arch,  fornUtiftoo  left  side  Uie  dorsal  aorta.  6,  Fiftb 
aortic  arch,  tormlog  the  {lalmoiuuy  axiery. 

•wards  (upwards  in  the  figure)  beneath  tlie  lower  wall  of  the  head.  The 
auricular  portion  of  the  heart  i.-^  very  wiile  tniiisversely:  it  is  partially 
divided  by  a  semilunar  fold  into  right  and  left  auricles,  whereof  the  right 
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auricle  receives  (1)  venous  blood  brought  from  the  body  of  the  embryo 
by  two  large  veins,  tjie  right  and  left  ductufi  cuvieri,  eivch  of  which  is 
formed  by  the  union  of  an  anterior  cardinal  or  jugular  vein  returning 
blood  from  the  head,  and  a  posterior  cardinal  vein  coming  from  the 
hinder  part-  of  the  body  and  chiefly  from  the  Wolffian  bodies  or  primitive 
kidncyp;  and  (2)  blood  which  i-s  more  artorial  in  cliaracter,  brought  Uick 
from  tho  chorion  by  the  umbilical  or  allantoic  veins,  and  discharged  into 
the  right  auricle  by  the  vena  cava  inferior.  The  opening  of  the  vena 
cava  inferior  into  tho  right  auricle  is  guarded  by  two  prominent  lips,  the 
outer  one  of  wliicli  is  the  Eustachian  valvo,  which  direct  the  blood  from 
the  inferior  cava  into  the  left  auricle,  which  also  receives  the  exceedingly 
small  pulmonary  veins. 

Ilio  ventricular  portion  is  partially  divided  into  right  and  left  ventricles 
by  a  septum  incomplete  above.  The  aortic  bulb  contiiins  at  present  only  a 
single  tube,  tho  cardiac  aorta,  into  which  both  ventricles  discharge;  this 
runs  back  (up  in  the  figuf  a)  to  the  hinder  part  of  tho  Hoor  of  the  bttccal 
cavity,  and  tlien  gives  oil  ou  ench  side  a  aeries  of  aortic  arches  which  run 
up  in  the  visceral  arches,  forming  the  side  walls  of  the  pharynx,  and 
unite  together  above  the  pharynx  to  form  the  dorssd  aorta,  which  runs 
Imck  to  the  hinder  end  of  the  body.  Of  those  aortic  arches  there  are  at 
first  five  on  each  side.  The  first  and  second  aortic  arches,  lying  in  the 
niandiljnlar  and  hyoidean  arches  respectively  (Figs.  113  and  115),  have  al- 
ready lost  their  primitive  connections  with  tho  tloi-siil  aortal,  and  together 
form  tho  external  carotid  artery,  the  first  arch  representing  its  lingual 
bninch. 

The  tliird  aortic  arch  (Fig.  115,  3)  forms  the  internal  carotid  artery,  but 
is  still  connected  with  the  dorsal  aorta.  The  fourth  arch  (Fig.  115,  4) 
forms  tho  main  portion,  and  later  on  the  whole  of  the  dorsal  aorta;  the 
arches  of  tho  two  sides,  right  and  loft,  are  at  this  stage  equal  in  size. 
The  fifth  arch  (Fig.  115,  5)  joins  the  dorsal  aortji,  hut  before  doing  so  gives 
off  a  branch — the  pulmonary  artery — to  the  lung  of  its  side. 

The  dorsal  «orli«,  fonucil  in  this  way  by  thi»  third,  fourth,  and  fifth 
aortic  arches  of  each  side,  runs  down  tho  dorsid  surface  of  the  embrvo, 
giving  ofT  small  arteries  to  the  alimentjiry  csinal  and  Wolffian  bodies. 
About  the  level  of  the  cloaai  it  divides  into  tho  two  umbilical  arteries 
which  convoy  tho  blood  of  the  embryo  along  the  allantoic  stalk  to  the 
chorion,  whence  it  returns  charged  with  nutrient  matter  by  tho  umbilical 
veins,  and  so  passes  by  the  inferior  vena  cava  to  the  right  auricle. 

The  vessels  in  connection  with  the  yolk-sac  are  still  present,  but  are  of 
no  great  importsmce.  The  vein  returning  Mood  from  the  yolk-sac,  after 
receiving  the  veins  from  tho  alimentary  canal  and  thereby  forming  the 
portal  vein,  enters  the  liver,  and  there  unites  with  the  right  umbilical  vein 
coming  from  the  chorion. 

Ail  tho  vessels  are  at  present  merely  tubular  channels  in  the  tissue  of 
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the  embryo,  lined  by  endothelium,  but  with  no  jjroper  connective  tiaaue 
or  iDUscular  walls  of  their  own. 

Concerning  the  other  organs  of  an  oniliryo  of  this  age,  we  may  notice 
{iie  following  points:  The  Wolffian  bodied  or  ])rimitivo  kid"tioys  (Fig.  115, 
Tn)  extend  forwards  as  far  aa  the  lungs.  Each  consists  of  a  series  of 
convoluted  tubes,  commencing  with  dilated  Malpighian  bodies,  and 
'ipenJug  at  their  other  ends  into  the  Wolftian  duut.  The  two  Wolffian 
dnctg  open  separately  into  the  cloaca,  nearly  opposite  to  the  opening  of 
tbe  ttllaQtois.  Of  the  permanent  kidneys  and  ureters  there  is  no  trace, 
anlcu  a  small  saccular  dilatation  on  each  Wolffian  duct  close  to  its  open- 
ing into  the  cloaca  be  the  commencement  of  the  ureter  (Fig.  115,  U). 

The  large  size  of  the  head,  due  almost  entirely  to  the  brain,  is  a  strik- 
ing feature  in  nearly  all  vertebrate  embryos  of  this  age,  though  less  marked 
tin  mammals  than  in  some  of  the  lower  forms.     In  the  human  embryo 
le  bmin  at  this  stage  ■^orms  about  one-third  the  total  length  of  the  eni- 
Besides  all  the  main  divisions  of  the  bruin,  the  Gasserian  ganglion 
on  the  fifth  nerve,  and  the  ganglionic  swellings  in  tlif  iiuditory,  glosso- 
pharyngeal, and  pneumogastric  nerves  are  very  evident  (I'ig.  115). 
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FlO.  tlO.— HfMA.I  EkBHTO  AT  ABOl^TBK  KKD  or  TSE  Kin'B  WkKJC.      (FtOIII  //ijr. )      X*. 

The  olfactory  organs  are  present  as  shallow  pits  on  tbe  under  surface  of 
je  head,  communicating  by  grooves — the  rudimcntij  of  the  posterior 
ires — with  the  mouth.  The  eyes  are  of  very  sraiiU  size  as  compared 
ith  other  vertebrattA  embryos,  and  the  lens  is  still  in  the  form  of  an  open 
it.  The  auditory  organs  (Figs.  113  and  115)  are  closed  pear-shaped  vesi- 
Blee,  situated  just  above  the  tops  of  the  hyomaudibular  clefts — the  rudi- 
lenta  of  the  future  tympano-Eustachian  passagea — but  having  as  yet  no 
)nnection  with  them;  rudiments  of  the  afiueductiis  vcstibuli,  semicircular 
'canals,  and  cochlea  are  present  as  filight  outgrowths  from  each  vesiLile. 

Finally,  we  may  direct  attention  to  the  presence  of  a  very  rudimentary 
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diaphragm  between  the  heart  and  liver,  and  to  the  short,  sfciimpy  tail,  in 
which  the  numl:)er  of  vertebra  is  never  greater  than  that  present  in  the 
coccyx  of  the  adult. 

Fifth  Week. 

Thy  nidimentB  of  all  the  more  important  organs  l>eing  already  definitely 
established,  there  will  be  no  occaeiou  to  describe  the  later  embryos  in 


^. 
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Fin.  117.  Fio.  US. 

PtO.  117.— tICMiLN   £UBRTO  OT   TAB  THnCTT-FOTB    DaY,  SKKM   mOM  THB  VxHTRAI.  SCBTAOB,  AXD 

PAKTiAiXY  oiaaBCTBO.    (From  A,VWifcer,  ftft^r  Corfif.)    X  5. 

a.  Left  external  nasal  procoe.  ■!,  Maxillary  arch.  ."i.  Mandibular  arch.  8.  TolL  0.  Ann.  0'.  Lejf. 
<t,  Rif^ht  vitellluc  artery.  a&,  Limics.  6,  Aortiil  bulb,  h',  First  pMnUtent  aortic  arch,  the  carotid  arcb. 
h",  SiHXtiid  persistent  aortic  arch,  the  ByHteiuic  urch.  h'".  Third,  or  piilmonan-  nrcli.  c.  Right  vena 
cava  siiperifir.  e'.  Venous  Binua  ofheetrt.  e.  Stomach,  i,  Rootum.  }.  L«'ft  vitelline  vein,  ni,  WolfHan 
iKxly.  n,  Umbilical  or  allantoic  artery,  o'.  Left  auricle.  «,  Portal  vein.  u.  Umbilical  vein,  v, 
BIkIU.  ventricle,  r',  Left  ventricle,  j,  Yolk-sUUk.  t,  TonRut'- 

Kto.  118.— Fcrrus  or  xaovr  th«  Sixth  Week.    (From  Hit,)  X  B. 

detail;  but  it  will  suffice  to  state  the  leading  features  of  each  of  the  well- 
marked  periods  of  dcveiopmont,  find  to  give  brief  accounts  of  the  forma- 
tion of  acme  of  the  more  important  organs  up  to  the  time  of  birth. 

At  the  end  of  the  fifth  week  the  embryo  measures  about  .39  inches  in 
length,  and  weighs  aljout  1,5  grains.  Its  extpnial  appearance  is  shown 
in  Fig.  116,  ttnd  the  leatliug  features  of  its  anatomy  in  Fig.  IH. 
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In  this  latter  figure  the  embryo  is  reprcsenteii  from  the  reutral  siiio, 
tnd  is  pekrtially  dissected,  the  liver  being  completely  removed.  The 
chief  features  in  which  it  differs  from  thp  embryo  of  tho  fourth  week  uro 
the  following:  The  whole  body  is  not  nearly  so  strongly  flexed,  but  has 
began  to  straighten  out.  Tlie  limbs  are  considerably  larg?r,  and  already 
diow  signs  of  division  into  their  several  segments.  The  gill  clefts,  with 
the  exception  of  the  hyomandibular  cleft,  have  completely  closed  up,  and 
thefice  is  more  fully  formed  than  before.  Tlio  yolk-siic  is  smiiU,  and  is 
coimected  with  tho  embryo  by  a  long  slender  stalk.  The  allantoic  stidk 
is  rtill  short  and  thick.  Tho  anniion,  instead  of  closely  investing  the 
c-mbn'o,  is  now  at  some  distance  from  it,  and  is  very  nearly  in  contact 
wttJi  the  chorion.  The  villi  of  tho  chorion  are  very  large  and  bnmched, 
and  (till  extend  over  the  whole  surface  of  the  ovum,  though  they  are 
Mther  larger  opposite  the  spot  where  the  ovum  is  directly  tittjichoil  to  the 
atema—i.e.,  the  decidua  scrotina,  the  site  of  tho  future  placenta — than 
xhej  are  eft>e  where. 

Of  the  internal  organs  of  the  embryo,  the  stomach  is  now  a  more  con- 
spicuous dilatation  than  before;  while  tho  small  intestine  Iia-s  elongated 
so  as  to  form  a  loop,  from  the  apex  of  which  tho  slender  yolk-stalk  still 
arisoB;  lower  down,  at  the  junction  of  small  and  Inrge  intestines,  a  rudi- 
ment of  tho  caecum  has  appeared.  The  lungs,  liver,  and  heart  have  all 
icreased  in  size,  while  the  right  umbilical  vein,  which  has  been  all  along 
smaller  of  tho  two  veins  returning  blood  from  the  allantois  to  the 
bryo,  lias  disappeared.  Tho  Wolflian  bodies  are  nvther  shorter  than 
OTv,  and  along  their  inner  borders  two  slight  thicktniingrt  of  the  [wri- 
.1  epithelium — tho  genital  ridges — have  appeared.  There  are  also 
nt  two  new  ducts,  the  iliillerian  ducts,  which  will  become  in  the 
female  child  the  oviducts  or  Fallopian  tubes,  and  tho  uterus  and  vagina. 

Sixt?t  Week. 

The  embryo  mia  grown  considerably,  and  is  now  from  .C  to  .8  inches  in 
jngtlu    It  is  shown  in  situ  in  Fig.  111>;  while  Fig.  130  is  a  proGle  view  on 
larger  scale. 

Fig.  119  shows  us  that  the  amnion  is  now  a  considerable  distance  from 
xe  embryo,  and  lias  indeed  nearly  reached  the  chorion;  that  the  allantoic 
ilk  is  still  short  and  thick;  that  the  yolk-st^ilk   is  long  and  slender,  its 
'proximal  jvortion  being  bound  up  with  the  allantoic  stalk  in  the  sheath 
formed  round  both  by  tho  amnion  (*/.  Fig.  98,  5),  while  its  distjil  portion, 
ending  in  the  small  yolk-aac,  lies  between  the  amnion  and  chorion  {rf.  Figs. 
and  Vii).     The  limbs  are  larger,  and  show  at  their  extremities  rudi- 
ments of  the  fingers  and  toes.     The  mouth  is  still  very  wide;   a  slight 
|»rominenco  above  it  marks  the  commencement  of  the  nose,  and  the  niar- 
pn  of  the  hyomandibular  oleft  forms  a  slightly  projecting  ring,  the  gx- 
>rnal  ear. 
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Of  the  internal  organB,  the  alimentary  canal  has  increased  in  length,  and 
the  ciECum  is  now  very  evident;  the  Wolffian  bw^ies  are  somewhat  smalltT 
than  before,  while  the  genital  org:uis  have  increased  in  size^  and  the  per- 
manent kidneys  and  uretera  have  become  definitely  estiiblislied.  Finally, 
by  the  end  of  the  sixth  or  commencement  of  the  seventh  week,  ossification 
commences  in  the  clavicle,  and  very  nhortly  afterwards  in  the  lower  jaw. 

Second  Month. 
At  the  end  of  the  second  month  the  embryo  measnres  from  1.1  to  1.6 
inches  in  length,  and  weighs  180  to  300  grains.     The  head  is  very  large. 
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Fio.  119.— Pekwajct  nrntim  or  aboct  the  Fortieth  Dat.  (Frotn  KoUfker,  after  Cotie)  X  X- 
The  uterus  has  bfen  opeiiwl  from  in  front,  and  ttie  tlrriiiun  rrflrsit  liax  aliKibwn  cut  through  and  Ibo  » 
flapa  tunied  asidu  to  expose  Iho  ovum.  The  chorion  has  \H-en  laid  op.<n  by  a  cniolal  fm-Uioti,  luid  the 
flaiM  turned  aside  to  ahow  the  embryo  invmr.il  by  the  nninion.  uml  with  the  khiuII  yolk-sac  lyin^t  be- 
tween the  amtUoo  aod  choriou.  At  the  upjwr  part  of  Lhe  figure  the  uperturetof  the  Fallopian  tube* 
areiteeti. 

and  forms  at  least  a  third  of  the  whole  embryo.  The  nose  is  mther  more 
prominent,  but  is  still  very  small;  slight  folds  of  skin  round  the  mouth 
and  eyea  mark  the  commenceuient  of  the  lips  and  eyelids.  The  external 
ear  is  rlefinitcly  established,  and  in  it  helix  and  antihelix,  tragus,  and 
antitragus,  can  already  be  recognized.  The  limbs  project  some  little 
distance  from  tlvo  trunk;  the  bond  of  the  elbow  being  directed  backwards, 
and  that  of  the  knee  forwards.  The  ventral  wall  of  the  abdomen  is  com- 
pletely formed;  and  the  umbilical  cord,  which  usually  measures  about  .39 


inebes  in  length,  is  as  a  rule  straight^  but  may  bo  slightly  twistud  on  itself. 
The  mnos  is  marked  by  a  dark  point,  and  the  mdiments  of  the  external 
crgumot  generation  are  risible;  oBsification  has  coinmtMiced  in  the  fronttil 
bones-and  in  tlie  riba  and  in  many  of  the  bones  of  the  liutbti.  The  epi- 
dermis can  DOW  be  distinguished  from  the  dermis. 
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evident  than  before,  and  rudiments  of  the  nails  have  commenced  to  appear 
us  smiill  tubercles. 

The  ventral  wall  oi  the  lx)dy  is  far  mon*  completely  formed  than  here- 
tofore. The  umbilicjil  stalk,  formed,  it  will  be  reniomberod,  of  allantoic 
Btalk  and  yolk-wtalk  bound  together  and  cnsheathed  by  the  amnion,  has 
grown  considerably;  it  is  now  longer  than  the  enibrj-o,  and  is  twisted  on 
itself  in  a  «piml  manner.     It  still  contains  at  its  base  a  loop  of  intestine. 

The  face  has  developed  considerably,  and  all  the  features  are  now  defi- 
nitely established;  the  eyelids  arc  present;  there  is  a  distinct  though  very 
flat  noKe,  definite  lips,  and  well-developed  esternal  ears.  In  Fig.  I'^l  the 
leading  stages  in  the  development  of  the  face  are  shown.  At  the  sixth  week, 
B,  tlie  mouth  opening  is  still  very  wide;  it  is  bounded  in  front  by  the 
median  fronto-nasal  process,  at  the  sides  by  the  maxillary  arches,  and  be- 
hind by  the  mandibular  arehca,  which  meet  one  another  in  the  midiiile 
line  at  the  site  of  the  future  chin.  By  the  eighth  or  ninth  week,  C,  the 
maxilkry  processes  have  grown  iu  towards  one  another  so  as  to  reduce  the 
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FlO.  121.— FlOCKES  IIXI'BTIUTIIIO  THS  FOWtATlOH  OF  THB  FaCK  IW  THB  HfUAS  EMBHro.  (FrOm 
^rtiii'»  y{naJw»iv>— .<,  Hfad  of  au  fmbrj'f"''  oti.vut  four  w^^«>ks.  {Atter  AlUn  ThonmOH.)  1.  Man- 
ditMilar  arch.  a.  Ear.  if,— Head  of  an  embryo  of  alKiut  rLx  WHwks.  {Attn  Ecker.)  1,  Mandibular 
arch,     r,  Hyomandibular  cleft.    C'.—HfaJ  of  an  eriihry<i  of  about  nine  weeks.    {After  Eckcr.) 

width  of  the  mouth,  and  have  fused  with  the  fronto-nasal  process  to  com- 
plete the  upper  jaw.  The  nose  is  an  outgrowth  from  the  fronto-nasal  pro- 
cess; folds  of  integument  give  rist^  to  the  eyelids  and  lips,  while  another 
fold,  arising  behind  the  hyomandibular  cleft,  forms  the  external  ear. 


Third  Afonfh. 

At  the  end  of  the  third  month  the  embryo,  which  from  this  time  is 
commonly  spoken  of  as  the  fcHtiis,  is  from  5  to  5  J  inches  in  length,  and 
weighs  ir)0()  to  1875  grains.  The  heswl  is  still  very  large  relatively  to  the 
rest  of  the  body,  but  not  nearly  so  much  so  as  in  the  earlier  stages,  BotI) 
mouth  and  eyes  are  closed.  The  neck,  already  present  at  the  eighth  oi 
ninth  week,  is  now  far  more  evident,  and  the  limbs,  though  still  small, 
have  acquired  their  definite  shapes  and  proportions;  the  nails  are  presedt 
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iierythin  plates.  The  integument  is  slightly  firmer  than  before,  but 
'b  still  very  thin,  transparent,  and  rose-colored.  Hitherto*  part  of  the 
alimentary  cjinal  has  b€?en  situated  in  the  allantoic  stalk,  and  therefor© 
ootside  the  embryo  (Fig.  114),  but  by  the  end  of  the  third  month  this  is 
vithdravn,  and  the  whole  alimentary  canal,  which  has  increasetl  greatly 
in  length,  is  tlienceforward  situated  entirely  within  the  abdominal  cavity. 
Xrn'oujs  Syntem. — The  cerubnil  hemiaplu-ros  are  large,  but  do  not  yet 
eorer  the  mid-brain,  which  latter  is  smooth  and  presents  no  trace  of  its 
wliscquently  acquired  division  into  the  corpora  quadrigemina.  Tho 
oeTBbellum  is  a  broad  transverse  band ;  the  fourth  ventricle  is  a  large  cavity 
with  a  very  thin  roof;  and  the  spinal  cord  presents  well-raarke<l  brachial 
snd  lumbar  enlargement^. 

Vrino-genital-Oryans, — By  the  end  of  tho  third  month  very  important 
cliangt's  have  been  effeetetl  in  tho  mutual  relations  of  tlio  rectum,  bladder, 
lUil  urinary  and  genital  ducts — changes  which  result  in  the  establishment 
of  the  external  generative  organs  and  in  the  external  differentiation  of 
Uio  R'xes.  Though  thcijo  changes  commenced  at  an  earlier  period  than 
that  witli  wliich  we  are  now  dealing,  it  has  been  convenient  to  postpone 
their  descnption  until  we  were  iu  a  })osition  to  deal  with  them  in  their  I 
entirety. 

The  condition  of  the  parts  with  which  we  are  concerned  about  tho  end 
of  the  fourth  week  is  shown  in  Figs.  114  and  1 15.  The  terminal  portion 
of  the  intestine  is  dilated  to  form  the  cloucjv,  67.  Into  the  cloaca  open — 
(1)  on  the  ventral  surface,  tho  cavity  of  the  allantois,  .(//,  which  later  on 
becomes  the  bladder;  (2)  on  the  dorsal  surface,  nearly  opposite  the  aper- 
ture of  the  blmlder,  the  two  Woltlian  ducts,  coming  from  the  Wolffian 
bodies  or  primitive  kidneys. 
By  the  end  of  the  fifth  week  the  following  changes  have  occurred:    (1) 

I  the  essential  org:kns  of  reproduction  have  ap|ieared  as  a  jKiir  of  longitudinal 
ridges  lying  along  the  inner  sides  of  the  Wolffian  bodies  (Fig.  117);  ('-')  a 
pair  of  new  ducts,  tho  Mullorian  duets,  liave  apt)carf(l,  which  open  in 
front  into  the  body-cavity,  and  unite  together  posteriorly  to  open  hito 
the  neck  of  the  bladder  just  before  it  opens  into  the  cloaca;  and  (3)  the 
Wolffian  ducts  have  shifti-d  so  as  to  open  into  the  neck  of  the  bladder 

•  with  the  iliillerian  ducts,,  and  so  only  indirectly  into  the  cloiica. 
During  the  sixth  week  the  permanent  kidneys  and  ureters  appear.     The 
exact  motle  of  their  development  in  man  is  not  known,  but  it  is  probable 
from  analogy  that  the  ureters  are  formotl  as  outgrowths  from  the  dorsal 
surface  of  the  Wolffian  ducts,  in  which  case  it  is  very  possible  that  the 
fBCCular  outgrowths  seen  in  this  poBitlon  at  tho  end  of  tlie  fourth  week 
I      (vide  Fig.  115,    f)  are  their  first  rudiments.     The  kidneys  are  probably 
Bibrmed  from  two  masses  of  tissue  immediately  behind  the  Wolffian  bodies 
^"  and  directly  continuous  with  them.     The  ureters  very  early  acquire  in- 
dependent openings  into  the  bladder  rather  higher  up  than  the  open- 
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ings  of  the  Wolffian  and  Miillerian  ducts.  From  this  period  up  to  the 
ninth  week  the  changes  are  companvtively  unimportant. 

By  the  ninth  wcok  the  essentia]  reproductive  organs  have  increased 
greatly  in  size,  while  the  neck  of  thw  blrtihler  has  elongated  considerably 
to  form  a  sinus  urino-genitalis.  The  two  ureters  ojien  directly  into  the 
bladder,  and  the  Wolffian  and  Miillerian  durts  into  the  sinus  urino-goni- 
talis  some  distivnce  below  the  ureters.  Owing  to  the  development  of  a 
nii'dian  sciitum,  the  sinus  urino-genitalis  and  the  rectum  arc  almost  com- 
pletely 8ei>arated  from  one  another:  they  still,  however,  open  to  the  ex- 
terior by  a  common  cloaeal  orifice,  though  tbo  cloaca  itseK  is  now  a  very 
shallow  oliamber. 

Immediately  in  frout  of  the  cloaeal  aperture  la  a  small  conical  promi- 
nence, which,  inasmuch  as  it  becomes  in  the  female  the  clitoris  and  in 
the  male  the  ixmis,  we  may  speak  of  as  clitoro-peuia  (Fig.  123);  on  its 
posterior  surface  is  a  groove  continued  into  tlie  urino-gcnital  sinus;  and 
on  either  side  of  it  are  prominent  folda  of  skin,  A  /,  which  we  may  call 
labio-scrotjil  folds. 


\i 


Fio.  132.  •  Pio.  133.  Fia.  1^.  Flo.  135. 

no,  1:22.— ExTKXXAL  Okhtai-ia  OP  A  HPMAif  IhiBRTO  OF  ABOI.T  THK  MNm  Wbek.  (From  KoUi- 
ker,  attvr  Ecker)  S.  t.  ^  CUtoro-pt'iils.  /,  Groove  oouliiiuouss  wilh  uriiioi;enlliil  uious.  M.La.hio- 
iscroiul  fol<la.    ti.  Umbilical  L-onl.    »,  Coocygeal  region. 

Fia  133.— ExTsiuiAL  'Uexitaua  op  a  HeiiAN  Kmrrvo  op  about  thb  tenth  Wkbjc.  (From 
KiiUiker,  after  Ecker.)  >;  3.  (»,  Auua.  c,  Clltoro-penla.  /,  Urlno-peuital  npertupe.  M,  Lablo- 
scrolol  folds     Jt,  Ctx;c.VKeiil  M"(cit<n. 

FlOB.  I'J^OUli  liS,  KXTRIUIAL    QESITAUA  OP  A  HlVAN  EXBRVO  TOWARIM    TBB  KXD  OP  THE  THIKO 

Mo}<TH.    (FroDi  KiiltikcT,  iifter  E!cker.) 

A.— {Female.)  a,  AmiH.  e.  Clitoris.  /,  Urlno-R^nita]  apeiiuix'.  hi,  Labia  nmjnra.  ».  Labia 
minora,  or  lips  of  urtno-g«'uita]  aperture,    a,  Oocvygeai  region. 

B.—{Mule.)  a,  A.I1M*.  e,  Feois.  /,  r,  LlpB  of  the  genital  cleft  fused  togdther.  /W,  Scrotum, «, 
Coccyx, 

A  very  little  later,  in  the  coui-so  of  the  tenth  week,  the  septum  between 
the  urino-gcnital  sinus  and  the  rectum  grows  downwards  so  as  to  reach 
the  surface.  We  now  have  no  longer  a  cloaca,  but  two  perfectly  distinct 
apertures  (Fig.  1'23,  a  and  e),  whereof  the  anterior  is  the  urino-genital  and 
the  posterior  the  anus. 

Up  to  this  time  the  changes  are  the  same  in  all  embryos,  but  about  the 
end  of  the  tentli  week  external  eextial  differences  become  apparent.  In 
female  embryos  (Fig.  124)  the  conical  eminence  remains  small,  and  becomes 
the  clitoris;  the  folds  of  skin  surrounding  it  become  the  mons  veneris 
in  front  and  the  labia  majora  at  the  sides,  while  the  smaller  folds,  bound- 
ing the  urino-gouital  orifice,  become  the  labia  minora  or  nymphse;   the 


IMPREGNATION    AND   CONCEPTION. 


195 


* 


nrino-gpnital  canal  shorten?  considerably,  ao  as  to  bring  tlie  aperture  of 
the  urethra  very  close  to  the  surface. 

In  male  embryos  (Fig.  125)  the  conical  eminence  elongates  and  bcoomes 
the]jenis,  the  groove  on  its  iwsterior  surface  closing  to  form  tlie  canal  of 
tbf  {lenis  or  penial  urethra;  the  folds  of  skin  similarly  utiite  together  in 
the  middle  line  behind  the  penis  and  so  form  the  scrotum. 

The  above  changes  are  usually  effected,  and  the  orglins  mentioned  defi- 
uitelj  established,  by  the  end  of  the  third  months  but  the  processes  may 
be  delayed  till  later. 

Coneemiug  the  essential  organs  of  reproduction  and  their  ducts  there 
is  ret  something  to  be  said.  The  ovary  and  testis  are  at^rst  absolutely 
indistinguishable  from  one  another,  and  it  is  not  until  about  the  eighth 
week  that  characteristic  dillorences  appear  Ix-tweeu  them.  In  both  sexes 
there  is  a  veiT  close  rehition  between  the  essential  reproductive  organs  and 
the  WolfiBan  bodies,  which  latter,  as  was  noticed  in  the  chapter  on  the 
vnry,  aend  off  outgrowths  from  their  Malpigliian  botliei*,  forming  the 
KHsJJed  **  tubuliferous  tissue,"  which  lies  very  close  beneath  the  germi- 
nal epithelium. 

Jn  the  female  the  "tubaliforous  tissue"  gradually  gets  separated  by 

coiuiective  tiasue  from  the  germinal  epitlieliuni ;  the  Wolffian  body  shrinks 

considerably,  and  becomes  converted  into  the  pavovarium,  or  epiophoron, 

calle<l  also  the  organ  of  liosenmiiller,     Tlie  Wolffian  duet  is  usually  only 

^Tpcognizable  in  its  upjifr  portion,  where  it  forms  ]«irt  of  the  parovarium; 

ruminants,  and  sometimes  in  woman,  its  middle  and  lower  portions 

reist  as  the  duct  of  Gaertuer,  running  in  the  broad  ligament  to  the 

terus.     The  Mullerian  ducts  l>ecome  in  their  upper  portions  the  Fallo- 

tubes,  and  in  their  lower  portions  unite  to  form  the  uterus  and 

The  fusion  of  the  two  ducts  procecils  from  below  ujiwards,  and, 

it  fail  to  extend  as  high  as  usual,  may  give  rise  to  a  double  uterus,  or 

en  double  vagina  as  well. 

In  the  male  the  "  tubulifei-ous  tissue "  Ijecomes  directly  eontinuouB 
ith  the  seminal  canals  of  the  testis,  forming  by  so  doing  the  efferent  canals 
for  the  passage  of  the  spermatozoa  to  the  exterior,  i\w  WotQiiin  body  und 
i«ct  becoming  converted  into  the  epididymis  and  vas  di'fureus  respectively. 
The  Mullerian  ducts  in  the  male  are  of  no  plivHiologtcal  imiwrtance; 
heir  lower  united  portions  form  the  vesicula  prostJitica  or  uterus  mascu- 
nus;  the  middle  iwrtiona  usually  disappwir,  and  the  ujiper  parts  may 
ither  disappear  or  else  persist  in  tlio  neighborhood  of  the  epididymis,  and 
ve  rise  to  the  *'  hydatids  of  Morg-.igni." 

T/if  Lungs. — The  lungs  make  their  first  appearance  as  a  hollow  median 
iverticulum  of  the  ventral  wall,  of  the  ceaophagus,  just  behind  the  gill 
lefts;  the  diverticulum  consisting  of  an  outer  thicker  wall  of  mesobljist, 
d  an  inner  thinner  Lining  of  hy{)oblatit,  continuous  with  that  of  the 
mentary  canal. 


I 


196 


A   TREATrSE   ON   OBSTETRICS. 


The  diverticulum  very  soon  gives  off  two  lateral  outgrowths  from  ita 
blind  end,  tuid  so  becomes  bifid.  Its  condition  at  the  end  of  the  fourth 
week  is  well  shown  in  F'ig.  114.  Later  on,  the  mesoblast  thickens  con- 
siderably, and  becomes  riddle«l  by  a  number  of  tubular  outgrowths  of  the 
hypoblastic  lining.  These  outgrowths  become  ultimately  the  bronchi, 
while  their  blind  ends  dilate  to  form  the  air-cells,  which  be  at  first  close 
to  the  surface  and  sO  give  it  a  granular  or  tubercular  appearance. 

The  original  opening  of  the  diverticulum  into  the  OBSophugns  becomoa 
modified  to  form  Hie  glottis,  wliilc  the  median  portion  of  the  diverticulum 
lengthens  and  becomes  the  trachea. 

I\mrtk  Month. 

At  the  end  of  the  fourth  month  the  ftetus  measures  from  G  to  7  inches 
in  length,  and  weighs  from  3450  to  3900  graitis.  The  skin  is  of  a  rosy 
color,  and  is  much  firmer  than  before.  Short  whitish  hairs  appear  on  the 
head,  and  a  slight  down  on  other  parts  of  the  body.  T!ie  eyes,  nostrils, 
and  mouth  are  all  closed.  The  chin,  which  has  hitherto  been  very  incon- 
spicuous, begins  to  become  prominent.  The  legs  and  arms  are  of  about 
J  equal  length.  The  external  sexual  eharnctcrs  arc  uaually  well  marked. 
?he  anus  is  open,  and  the  duodenum  contains  meconium  of  a  light 
grayish-wliite  color.  The  umbilicus,  or  point  of  origin  of  the  umbilical 
cord,  \n  low  down,  close  to  the  pubea.  In  the  skull  the  bones  are  still  far 
from  meeting  one  another,  so  that  the  sutures  and  fontanelles  are  very 
wide.  The  muscles  are  more  fully  developed,  and  may  give  rise  to  dis- 
tinct movements  of  the  foetus.  In  abortions  at  this  period  the  fcetus 
may  live  for  some  hours. 

Fi/Hi  Month. 

Length  of  body,  8  to  10  inches;  weight,  3750  to  4500  grains.  From 
this  time  onwards,  according  to  Casper,  the  length  of  the  fretus  affords  a 
ready  and  easily  rememl>ered  means  of  determining  roughly  its  age;  for 
from  the  5fth  month  to  the  end  of  pregnancy  the  length  of  the  body  in 
inches  is  ai»proximately  double  the  number  of  lunar  months  tlie  fa-tus  " 
has  lived.  Tljus,  at  the  fifth  montli  the  lengtli  is  10  niches,  at  the  si.Tlh 
month  12  inches,  and  so  on.  The  weight  is  subject  to  for  greater  varia- 
tions tlian  the  length,  and  consequently  affords  a  far  less  trustworthy 
criterion  of  age. 

The  skin  is  more  consistent  than  before,  and  presents  on  its  surface  at 
certjiin  places  small  patches  of  sebaceous  matter.  Hairs  are  more  exten- 
sively developed,  but  are  still  devoid  of  any  distinct  color.  The  legs  are 
now  longer  than  the  arms,  and  the  nails  are  well  formeti.  The  umbilicus 
is  further  forward  than  at  the  preceding  month,  and  is  now  some  distance 
above  the  pubos. 

The  head  ie  still  very  large  in  proportion  to  the  other  parts.     The 
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Iwart,  liver,  and  kidneys  aro  also  disproportionately  large.     Tho  small 

intestine  contains  meconium,  which  is  now,  owing  to  the  secretion  of  bile> 

ola  jiale  greenish-yellow  color.     The  gall-bla<.lilor  i^  distinct. 

L)^&cation  has  commeuceil  in  the  pubcs  and  in  tlie  os  culcis. 

Sixth  Month. 

Tlie  average  length,  according  to  Casper's  calculation,  is  12  inches. 
The  ttiiight  is  much  more  variable;  its  average  amount  is  stated  by  Cazeaux 
to  be  l^Jj  pounds. 

The  Ekin  is  of  a  dirty  reddish  color  and  much  wrinkled.  It  is  covered, 
St  IDT  rate  in  the  axilUe  and  gi'oins,  with  a  sebaceous  deposit  The  hairs 
we  more  Btrongly  developed  and  of  a  darker  color  than  before.  Both 
eyeJaKlie;j  and  eyebrows  have  coinmonced  to  appear. 

A  complete  pupillary  membrane  is  commonly  said  to  be  present;  but 
Uierf  aeems  to  be  some  doubt  on  this  point,  and  according  to  Velpoau 
M(J  Cizeaux  a  large  pupillary  aperture  is  already  present  iu  the  iris.  In- 
deed, Velpean  contends  that  no  pupillary  mombrane  is  ever  present  in  the 
hiinian  embryo. 

The  umbilicus  is  still  further  forward  than  before.     Ttie  meconium  is 

»nrh  darker  and  more  viscous  than  before.     The  testes  of  tho  mule  have 

not  yet  descended   into  the  scrotum,  but  are  found  within  the  abdominal 

avity,  lying  on  the  psoas  museiosaud  imnu-diati*ly  bdow  the  kiilneys. 

The  sternum  is  well  developed  and  hiw  commenced  to  ossify.     The 

reoch  to  the  ends  of  the  liugert?,  and  extend  about  a  quaiter  of  tho 

round  them. 

tSeitnth  Month. 

\%  the  end  of  the  seventh  month  the  ftFtus  has  a  length  of  from  12  to 
14  inches,  and  weighs,  on  an  average,  about  2}  jwunds. 

The  skin  is  still  of  a  dirty  reddish  color,  but  is  not  so  tlark  as  it  has 
rto  been.  Thi<re  is  an  increased  df])osit  <>f  fnt  in  \\w  cellular  tissue, 
ng  the  Ixxly  to  appejir  more  plump  and  round.  The  hairs  are  plen- 
tiful and  alx)ut  a  quarter  of  an  inch  in  length. 

The  several  bones  forming  the  roof  of  the  skull  become  strongly  con- 
ex,  the  central  portion  of  each,  whetiro  ossification  stiirts,  forming  a  very 
evident  prominence.  The  eyelids,  which  have  been  closed  since  reaching 
their  full  size  in  the  fourth  month,  now  open. 

Tht-  whole  of  the  large  intestine  is  tilled  with  a  dark  olive-green  viscous 

econium.  The  liver  is  still  very  largo  relatively  to  the  whole  body, 
and  is  of  a  deep  brownish-retl  color 

The  testes  have,  as  a  rule,  descended  as  far  as  the  inguinal  ring,  and 
tnay  even  have  entered  the  ingiiiiiid  ninal. 

The  end  of  the  seventh  month  is  of  interest  as  being  perluqw  tho  earliest 

riod  at  which  the  fo.*tu8  am  be  born  with  any  reasonable  chance  of  sur- 

ving. 
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Eighth  Month. 


Durinp;  the  eighth  month  the  increase  in  bulk  ig  far  more  marked  than 
that  in  length.,  At  the  cnil  of  the  month  the  ftftus  mejisiires  from  15  to 
17  inches  in  length,  and  weighs  tis  much  as  4f  to  5^  pounds. 

The  skin  is  of  u  brighter  flesh  color  than  before,  and  is  covered  all  over 
with  the  sebaceous  deposit  know'n  as  '*  vernix  casoosji."  This  eubstiince, 
which  usually  makes  its  first  appearance  about  the  middle  of  gestntion, 
was  formerly  considered  to  be  a  dep<jsit  formed  from  the  liquor  amnii,  but 
appears  rather  to  consist  of  matter  formed  by  the  cutaneous  glands 
of  the  fo'tus,  mixed  with  dead  epithelium  eellg.  It  varies  much  in  quan- 
tity in  different  cases,  and  is  always  more  abundant  in  certain  situations, 
notably  tlie  head,  axillfe.  and  groins. 

The  chin  is  now  far  more  prominent  than  before,  the  lower  jaw  eqiud- 
ing  the  upper  in  length.  The  pupillary  membranes,  if  ever  present, 
are  at  any  rate  absent  now.  One  of  the  te-stes,  usualty  the  left  one.  has 
passed  through  the  iiiguitial  canal  into  the  scrotum,  while  the  other  one 
is  still  in  the  canal  as  a  rule.  There  is  no  ossification  in  the  lower  epiphy- 
sis of  the  femur. 

Ninth  Month. 

At  the  full  time  the  foetus  is  10  to  2j  inches  long,  and  weighs  on  the 
average  GJ  to  7  pounds. 

The  skin  is  paler  than  *  before.  The  cellular  tissue  is  filled  with  fat, 
giving  roundness  and  llnnness  to  thu  body  and  limbs.  The  hair  is  thick, 
long,  fairly  abundant  as  a  rule  on  the  head,  while  the  down  haa  b^un  to 
disappear  from  the  body. 

The  umbilicus,  fornverly  supposed  to  murk  the  exact  middle  of  the 
body  at  full  term,  is  stated  h\  Cazeaux,  on  tlie  authority  of  Moreau  and 
Ollivier,  to  be  on  the  average  as  muchtis  .8  inches  below  the  middle  point. 

Both  testes  are  as  a  rule  in  the  scrotum,  which  has  now  a  corrugated 
surfat-e. 

Ossification  has  commeneod  in  the  centre  of  the  c^irtilagc  at  the  lower 
end  of  the  femur.  This  is  the  first  epiphyseal  ossification  to  appear  in  the 
body,  and  is  the  only  one  present  at  the  end  of  the  ninth  month.  Its 
presence  appears  to  Ix*  very  constant  at  this  period,  and  it  has  therefore 
received  much  attention  as  a  ready  and  apparently  reliable  test  of  a  foetus 
having  reached  its  full  time.    • 

TJie  Fatal  Membranes. 

The  yoiingest  stage  in  the  development  of  the  human  ovum  that  lias 
yet  Ijeeu  found  in  the  uterus  is,  as  wo  have  seen,  that  described  by  lieichert, 
and  figured  on  |>age  174.  This  ovum,  estimated  to  be  thirteen  days  old, 
was  already  completely  invested  in  a  decidua  reflexa.  Its  outer  wall  was 
described  by  Ileichert  as  consisting  of  a  single  layer  of  epithelial  cells,  a 
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description  accepted  also  by  His;  but  we  have  seen  above  that  there  ia 
hardly  any  doubt  that  the  wall  is  not  of  so  simple  a  structure,  but  tliat 
inunedi»tely  under  the  epithelial  layer  there  ia  an  inner  vaacular  layer. 
Aa  the  Testis  in  this  layer  can  be  traced  at  a  nitlu-r  later  stiige  intw 
continuity  with  the  umbilical  Teasels  of  the  ftetus,  there  ia  little  room  for 
doabl  that  this  inner  vascular  layor  is  resilly  the  allantois,  developed  very 
Mrly  relatively  to  the  other  organs,  and  in  a  very  unusual  manner. 

TVmj  CliorioH. 
Such  being  ilie  ca«e,  we  may  speak  of  the  outer  Troll  of  Reichert'a 
ornm  as  a  chorion.  A  typical  chorion,  as  we  have  seen,  consists  of 
three  originally  separate  and  distinct  membranes  f  iisi^d  together  to  form 
tangle  one — (1)  on  the  outside  the  vitelline  membrane,  or  zona  pellucida; 
P)  within  this  the  subzonal  membrane,  or  false  amnion;  (W)  within  this 
again,  the  allantois.  In  the  chorion  of  the  early  human  ovum  the  zoiva, 
pellucida  does  not  apjwar  to  be  recognizable;  the  epithelial  layer  may 
ibly  be  in  part  thu  etjuivalent  of  the  subzonal  membrane;  while  the 
ler  vascular  l;iyer  is  almost  certainly  the  allantois. 

lifichert's  ovum  is  surrounded  by  a  broad  marginal  zone  of  villi,  the 
c?ntrea  of  the  two  flattened  surfaces  forming  baro  patches,     A  short  time 
later,  towards  the  end  of  the  thinl  week,  tlio  villi  exton<J  so  ns  completely 
to  sarrocmd  the  ovum;  they  consist  at  first  merely  of  epithelial  cells  de- 
rived from  the  outer  layer  of  the  chorion;  but  in  the  course  of  the  fourth 
according  to  C'oste,  outgrowtlia  from   the  va.sctilar  layur  of  tho 
orion  enter  the  villi,  each  of  whirh  now  consists  of  an  external  epithelial 
overingand  a  central  connective-tissue  vasKnilar  core,  tho  vessels  of  which 
e  continuous  with  the  umbilical  vessels  of  the  embryo. 
From  the  fourth  week  up  to  tho  end  of  the  second  month,  tho  chorion 
ows  rapidly;  the  villi  also  ijicrwwe  very  greatly,  both  in  number  and  in 
?e;   they  give  oil  numerous  branches  whtcii  embed  themselves  in  tho 
decidna  and  end  in  fret*  thread-like  or  frequently  clavato  proecsses,  tho 
so-called  '*  roots."     As  in  their  first  appearance,  so  also  during  tho  later 
■tjigea  of  their  growth,  the  epithelial  layer  is  always  in  advance  of  the 
connective-tissue  core,    the  viUi   presenting  kiterul    processes   or   knobs 
d  by  local  thickenings  of  the  epithelium,  into  which,  later  on,  the 
lar  tissue  penetrates. 
Tn  the  course  of  the'third  month,  thwe  villi  which  are  in  connection 
with  the  decidna  rcflcxa  Ix'gin  to  shrink,  the  blood-vessels  of  the  ]xirt  of 
he  chorion  from  which  they  sp^ing  undergoing  at  the  same  time  a  gradual 
itninution  in  size.     The  villi  that  are  embedded  in  tho  decidna  serotina, 
n  the  other  hand,  increase  greatly  in  size  and  complexity,  and  ultimately 
orm,  as  we  shall  see,  the  fwtal  part  of  the  placenta  {cj\  the  diagrammatic 
figure  136). 

In  this  way  we  get  a  diatinctlon  established  between  tho  chorion  fron* 
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donum,  opposite  the  decidua  serotiiia,  which  is  very  vascular,  and  beset 
with  closely  placed  and  richly  branched  villi;  and  the  chorion  heve  op- 
posite the  dociduft  reflexii,  which  i.s  u  thin  tnmsparcnt  membrane  with  no 
blood-vessels,  and  connected  with  the  reflexa  by  Hfatter^d,  slightly 
bmiicheil.  iuconspimious  villi. 

Up  to  the  end  of  the  third  month,  the  villi  can  he  readily  withdrawn 
from  the  crj-pts  of  the  decidua  in  which  they  are  lodged,  and  the  fcetal 
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FlO-   ISfl—  PlAORAJIMATIC  BbCTION  OF  THB    HimAN  UtKRUB,  WtTH  EmBRVO  IK  BiTC,  SBOWTNO  RX- 

LATiowa  or  PuicEKTA.  err,  (Kroiii  QHainx  Auutomy.)  nl,  Allantolo  stiilk.  am,  Truv  amnion  : 
thf  part  Hhodetl  hurizotitally,  lH'twe«>n  th«> amnion  ttlliJ  the  ombryo,  ift  the  nmnloiiif  cavity,  r,  Cav- 
ity of  ulenis.  (•',  PluR  nf  umcuH  in  L-trrlx  iittrl.  c/i.  Chorion,  dr,  Doclilua  rellfxa.  <U,  Decidua 
werollna.  <li'.  rH»ciiJiia  vera.  i.  Inieistim' <>r  tMiibrj'o.  u,  UmbUical  or  nllaiiloio  art«T«eH  ]^,  Yolk- 
sac.    y\  Volk-8lalk. 

and  maternal  structures  separated  from  one  another;  but  after  the  jilacenta 
is  once  e8tnbli!*luul,  the  eonnection  between  foetal  and  niaternnl  elements 
becomes  so  intimate  that  complete  sopanitioa  is  no  longer  practitable. 


Tte-  ii.  — riiK-iiNAirr  Utkkus  op  about  tub  TwBSTY'niriH  Day,  cut  oi'bs  uiHarn'mSAij-T. 
fTrom  Q^^nin'»  Anntiimjf,  after  Cfutfi'  )  SUdwk  tlu«  lifcithiti  iv»7i  irft'»  lining  tlw  uttTUR,  unrf  Uif  (7e- 
e>dM<i  rrflexa  (dr\  fonnlDj; a  uapaiili.'  roitlut  the  •iviiiij  (oi :  the  (lri:i'(iiiii  reflmi  hii«  bfen  cut  uitfii  atitl 
the  flap  tumnl  downsoos  to  nbow  tiie  i-rypt-tike  depresHioan  of  lu  inner  mirfai't*.  Into  w)ili;hL)je 
«iUl  of  th«  nrum  ova  nM.-eiveil.  Thi-  flfruri*  kleo  allows  Uie  ovaries  aiiil  FoUoplati  tub«n».  Tlw  r%bl 
onuy  IhM  been  cat  ripen  to  dlsploor  tin:  curpMt  luleum, 

Tho  tnio  amnion,  with  whioh  nlono  we  are  now  concernetl,  complckdy 
thf  (lor.sal  surface  of  tbe  embryo  as  varly  as  the  ft>urteeutli  day 


{cf.  Fig.  105).  Its  condition  at  tho  middle  of  the  third  week  is  elmwn 
in  Fig.  107,  where  it  is  seen  to  be  some  distance  away  from  the  embryo. 
At  the  end  of  tlie  fourth  week,  as  at  the  corresponding  stfige  of  the  rabbit 
or  chick,  the  amnion  (Figs.  Ill  and  112)  invests  the  embryo  very  closely 
indeed. 

During  the  eecond  month  tho  amnion  grows  rapidly,  so  aa  to  leave  a 
large  space  (tlic  amnionic  cavity)  between  itself  and  the  embryo,  a  space 
occupied  by  the  liquor  amnii.  The  amnion,  by  its  further  growth,  forme 
a  sheath  to  the  umbilical  cord,  and  comes  in  very  close  contact  with  the 
chorion,  from  which  it  is  usually  sepamted  by  a  small  quantity  of  fluid, 
or  ciso  by  n  gelatinous  membnina  intermedia. 

Liqnor  Amnii. — The  liquor  amnii,  which  occupies  the  space  between 
the  amnion  and  tho  embryo,  varies  much  in  quantity  at  different  periods 
of  gestation.  It  is  apparently  most  abundant  about  the  fifth  or  sixth 
month.  Its  actual  quantity  varies  also  so  much  in  different  cases  that  it 
IB  difficult  to  fix  its  normal  amount.  "When  in  excess — i.e.,  more  than 
alx)ut  \\  quarts — it  constitutes  tho  affection  known  as  hydrops  amnii. 

The  liquor  amnii  contains  urea,  especially  during  the  later  months  of 
gestation.  It  was  formerly  regarded  as  a  nutritive  fluid,  but  the  re- 
searches of  (lusserow  point  strongly  in  favor  of  its  being  really  excretor}'. 
Gusserow  considers  that  in  the  early  stages  of  development  it  is  simply 
a  transudation  from  the  fu'tal  vessels,  but  that  later  on  it  receives  directly 
the  urine  discharged  by  the  ftetus. 

The  yolk-sac  persists  throughout  the  whole  period  of  gestation  in  the 
fourth  atid  fifth  months.  It  is  a  roundit<h,  white  body  about. ;J9  inches  in 
diameter,  lying  between  the  amnion  and  tho  chorion,  and  usually  close 
to  the  edge  of  the  placenta  ('/.  Fig.  12(>).  It  is  coimected  by  a  long,  flen- 
dor  stalk  with  tiie  umbilicus  of  the  fa>tus,  the  stalk  being — together  with 
tho  allantoic  stalk — invested  by  tho  sheath  formed  by  the  amnion. 

At  tho  end  of  gestation  the  yolk-sac  is  still  present  in  the  same  situ- 
ation close  to  the  edge  of  tho  placentji  ;  it  is  rather  smaller  thiin  before, 
measuring  about  .19  inches  and  very  commonly  aiiheres  closely  to  the 
amnion/ 


Tbk  Placenta. 


The  placenta  is  a  soft, •vascular  organ,  varying  in  size  and  shape,  and 
ranging  in  color  from  a  bright  to  a  dark  red.  Its  function  is  to  form  a 
band  of  communication  between  the  ftetus  and  tho  mother. 

The  ovum,  at  fir^i  free  within  the  uterine  cavity,  soon  becomes  fixed 
to  the  mucous  membrane  of  the  utcrug,  the  villositics  tliat  spring  from 
the  vitelline  membrane  forming  the  first  chorion. 

This  ]jrimitive  cliorion,  however,  is  soon  re|i]aced  by  a  seconil  chorion 
formed  from  the  external  layer  of  tlie  blastoderm.     As  soon  as  the  atlan- 
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toisooraea  in  contact  with  this  second  definite  chorion,  the  nmbilical  rea- 
«elswbicU  it  carries  penetrate  the  villi  of  the  chorion.  These  villositiea 
ire  rooted  deep  in  the  uterine  mucous  membrane,  and  osUibliah  an  inti- 
mite  oonnectioa  between  the  mother  and  the  fietue. 

Wtilp,  however,  those  villositiea  that  are  in  contact  with  the  old  or  re- 
flectol  decidua  atrophy,  those,  on  the  contrary,  that  are  in  contact  with 
the  iitero- placental  mucous  membrane  branch  and  grow  very  rapidly. 
The  raucous  membrane  itself  begins  to  develop,  antl  its  blood-vessela  be- 
come profoundly  modified;  so  that  the  villi  of  the  chorion  and  the  utero- 
plact'ntal  mucous  membrane  together  form  avascular  plexus,  which  is  the 
placcuta. 

Tims  the  placenta  is  both  a  maternal  aiul  a  fcetal  organ,  and  we  may 
apeak  of  a  fo'tal  and  of  a  maternal  placenta. 

By  about  the  fourth  mojith,  the  atrophy  of  the  villi  in  contact  with 
thedeciilua  is  complete,  and  the  placenta  is  detiuiUily  formed.  At  birth 
thofistal  placenta,  together  witli  the  superficial  layer  of  the  utero-pla- 
cental  mucoua  membrane  Is  expelled. 

c 


'A  wira  FIVE  Iholatbd  L'i>TVLP:t>o»«     .-C,  Chorion,    fl,  Aiuaian.    C.  Conl, 
IcotytodoM. 

I.   Sfifi/)e, 

Although  usually  oval,  tiie  placenta  is  sometimes  round,  or  even  kiJncy- 

^lfaa{»ed.     It  is  thickest  at  the  centre,  save  in  cases  of  so-called  ninm- 

branotis  ])laccnta,  when  it  is  flattened,  and  of  of[ual  tliickness  throughout. 

Isually  it  forms  a  simple  mass,  thonp;h  it  may  be  bi-Jobed,  or  even  tri- 

)bed.     In  exceptional  cases  there  are  found,  besi<le8  the  ortlinary  pla- 

ental  niasH,  several  completely  detached  cotyledons.  nnit.e<1  to  the  central 

idyonlyby  the  ve.<iselK,     'rbes<'fire  the  planemt^e  stK^ccntnria".  (Fig.  IvS.) 

The  average  placenta  is  (i\  to  7^   inches  long,  5^  to  i\^  inches  broad,  f 

to  IJ-  inches  thick  at  the  centre,  and  2  to  2^  inches  thick  at  the  edges. 

Its  weight  is  very  variable,  and  may  be  on  an  avonigo  between  16  and  19 

,oun<-ea.    .Thus,  in  the  first  table  given  by  Bustaniante,  and  containing 
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107  cases,  the  mean  weight  was  7530  grains,  while  in  hia  second  table 
of  i)2  cases  the  njeun  weight  wat*  801G  grains.  The  Bniallcst  placenta 
he  observi'd  wcighe<l  50--iJ  gniins,  imd  the  hirgest  UOlUO  grains.  In 
a  general  way  the  weight  of  the  iJlncenta  varies  with  the  weiglit  of  the 
child. 

These  figures  refer  only  to  the  [ilacenta  of  .sitniile  pregnancies;  thoee 
of  twin  or  triplet  hirths  will  be  considered  later. 


*  r: 


FiO     ISO.— PUCXHTA.    { EXTEIINAL  OR   UtKIUNK  PAOX.) 

Although  nsnully  implanted  at  the  fundus,  the  jilaoenta  may  attach 
itself  to  any  jioiut  of  thu  uterine  cavity.  When  it  is  attaclied  tu  the  in- 
ferior segment  of  the  organ  it  forms  what  is  known  us  jilacenta  pnevia. 

The  internal  or  f<etiil  face  of  the  iilacentsi  is  smooth  and  moderately 
convex.  It  is  covered  by  the  chorion  and  tlif  aiimiou,  which  form  its 
most  superficial  hiyer.  Hero  we  see  the  iniplantntiou  of  the  cord,  the 
nmbilical  vessels,  and,  according  to  TJusbmmnte,  a  number  of  little  white 
bodies,  the  vtvscniar  rorpuscles.     (Fig.  130.) 

The  e.xternal  or  uterine  face  of  the  placenta  is  red,  spongy,  irregular 
and  bleeding;  it  is  divided  by  furrows  into  lobes  or  cotyledons.  A  layer 
of  greyish  ghitinoiis  matter  covers  the  lobes  and  fills  up  the  furrows. 

Tlie  circumference  is  continuous  with  tlie  chorion  and  the  decidua,  up 
to  the  ^xiiut  where  the  great  coronary  or  circular  sitnis  occurs. 

II.  Structure. 
Our  knowledge  of  the  structure  of  the  placenta  is  due  to  the  researches 
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of  noning,  Jasainaky,  Friedlander,  Langhane,  Winkler  and  Leopold. 
Two  {iftrta  are  to  be  distinguished,  the  one  fcetal  and  the  other  mutcriiul. 
L  Tfie  Fmtal  Ffacenfn  (Fig.  131).— The  fcptal  placenta  is  essentially 
eemposed  of  the  chorionic  villi,  and  the  umbilittal  vessels  that  ramify  in 
them.  A  close  examination  of  the  organ  will  show  us  that  each  cotyledon 
its  tuft  compoecd  of  the  ultimate  ramifications  of  the  chorional  villi. 
Su;h  rillus  ends  in  a  cul-de-sac,  and  most  of  th»?m  are  provided  with 
fwwk  Some  few,  however,  according  to  Langhaus,  are  not  vaecularized. 
and  are  ao  solidly  implanted  in  the  maternal  tissue  that  thoy  cannot  bo 
detached  without  tearing  the  uterine  wall.  Wiukler  states  that  the  ar- 
chitectural framework  of  tho  placenta  is  furnished  chiefly  by  the  mater- 


Fto.  laa— Plaocbta.    (Umanu.  oh  F(xtal  Pac«.> 

fportion  of  the  organ,  and  that  tin- villi  of  thi-  f«Htjil  placinitfi  penetrate 

meehes.     Weljer,   Sharpey  and   Jussiuskv  claim    that  the  viUosities 

penetrate  the  uterine  glands.     Ercoltiiii  has  even  gone  so  far  as  to  describe 

^;«pecial  glandular  organ  of  new  foi-nuxtion  in  the  ntero-placentid  doci- 

Itlii,  into  which  tlie  villosities  plunge,  but  his  description  is  rejected  by 

all  other  authorities. 

Structure  of  the  VillOHfm  (Figs.  133,  133). — The  villosities  themselves 
are  composed  of  a  layer  of  epithelium,  of  vessels,  and  of  a  itvucoid  con- 
nective tissue.  They  are  simply  prolongations  of  the  superficial  chorio- 
nol  stroma,  with  its  numerous  connective  tissue  cells,  and  abounding  vas- 
cular net-work,  which  lifts  up  over  itself  a  layer  of  epithelium.     This  latter 
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is  cylindrical,  and  is  continuous  over  tho  villi  and  the  spaces  between 
them.  Bnmches  of  the  chorional  veaseU  penetrate  the  villi  and  break  up 
into  plexuses  which  are  known  ns  viiseular  tufts.  This  vascular  net- work 
lies  immediatoly  uiidur  tho  epithelium.  Tlua  ia  the  disposition  of  the 
veasela  in  ruminants,  according  to  Ihiatre;  but  in  the  human  species  it  ia 
different.  Each  villosity  luks  jin  alTeront  artery,  and  an  ofEerent  vein, 
which  run  side  by  side  to  the  extremity  of  the  vilhis,  and  anastomose 
there  by  means  of  a  scries  of  branches  (liobin),  or  by  means  of  a  little 
vascularnet-work  (Sohroeder  Van  der  Kolk).  Tho  vessels  form  tho  axis 
of  the  villue;  and  Wdow  the  cpitliolium  is  a  very  delicate  membrane  sup- 
posed by  Dastre  to  be  the  homugelieous  membnine  which  (Joodsir  and 
Schroeder  Vsxn  der  Kolk  described  in  the  human  placentii,  and  the  existence 
of  which  is  denied  by  Si'bGuk. 


~i\C 
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Fio.  181. — SacnoN  of  Utkbcs  axd  Plackkta,  from  tbv  Body  or  a  Wovax  kiluio  bt  Acot- 
DKirr  Dt  THa  tbutiktb  W«eii  or  Pbimjsahcy. — «,  Uinbilioal  cord.  6,  AninJou.  c.  Chorion,  dd, 
FuBtal  part  of  pUoeDta.  ee,  Uterltit^  wall.  //.  Arboreacent  ramlflcatioos  forriilnK  the  tissue  of  tba 
|>la(.»<nLa.  ijo,  Deoliliia  (niAtenial  purtlou  of  ]>laL-«nla.)  hh,  Prolonfnttlcm  of  the  deciduous  mem- 
brane iMMK-tratiiit;  ibe  foetal  pliiccnta.  ii.  Spinil  or  cork  screw  uterioe  mrierka,  i.p,  ArterljU 
branch  penelratliij^  the  placeuta.    kk,  UioHiil*  sinus.    (,A.  JScfccr.) 

Each  cotyledon  has  an  infnndibuliform  depression  at  its  base;  the  allan- 
toic layer  passes  like  a  bridge  from  border  to  border  of  this  cavity,  and 
thus  closes  the  enlarged  orifice.  The  t-horion  seems  as  if  depressed  and 
pushed  back  by  the  development  of  the  axillary  vessi-ls  at  the  time  when 
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tho  Ttlloffities  were  formed.  Thus  the  interval  between  the  two  mom- 
branes  is  transformed  into  a  sort  of  cavity  irregularly  partitionetl  by  in- 
filtrateti  mucoid  tissue.  Thus  the  ftjetal  placenta  is  formeti  from  tlu*  fold- 
ings of  a  membrane  analogous  to  the  onlinary  mucous  membranes,  such 
as  that  of  the  intestine.     (Dastre.) 

2.  Uierifie  PlacetUn. — The  stmly  of  the  uterine  placenta  is  inscpanible 
from  tliat  of  the  utero-placental  mucous  membnino.  Winkler  divides 
the  maternal  portion  of  the  organ  into  three  parts,  a  pnra-nterine  part, 
or  La*al  jilntte,  a  sub-cliorional  {uirt,  nchhiaa  platte,  and  an  intermediate 
part,  jHirfi  cnivrjwsa.     (See  Fig.  134.) 

Leopold  has  followed  month  by  month  the  changes  that  occur  in  the 
mncons  membrane  and  in  the  pliux^nta. 


ISSi— EXTKCMtTT  OP  A  PLArK>-TJU.  Villi's,  bNuAiuiKo  rvro  Hi^DRCb  I)umxtbiui.- 
I  fiQcd  wiUi  blood,    a'a'.  Empty  vi-sdvls.    66.  Edges  of  rUJtu.    iE.  H.  Weber.) 


i«,  Vas- 


At  the  end  of  the  fourth  month,  the  ftietiil  placenta  forms  a  compact 
nukfitf  with  a  prominent  border,  between  which  and  the  decidua  vera  there 
is  a  furrow  runuin}>;  all  around  the  orgsiu,  out  of  which  the  docidua  re- 
flexa,  the  chorion  and  the  amnion  spring  up  to  cover  the  plaocntiil  vault. 
At  the  placental  edge  the  mucous  membrane  is  .l:i  inches  thick,  and 
closely  resembles  tho  uterine  mucous  merabnine.  It  is  divided  into  a 
spongy  and  a  compact  layer.  In  tho  s]>ongy  iwrtion  are  sevei-al  layers  of 
wide  glandular  spaces,  the  outer  ones  of  whtdi  still  possess  a  cylindrical 
epithelium,  but  the  inner  ones  are  mere  empty  spaces  or  contain  only 
epithelial  debris.  The  meshes  of  the  net-work  sustain  the  voasols  which 
penetrate  the  thick  vascular  tmnks  of  the  muscular  coat.  In  the  com- 
pact layer,  on  the  other  hand,  sections  of  small  and  of  medium-sized 
vessels  may  be  seen  at  one  and  the  same  time.  As  tho  gliindulur  spaces 
become  larger  and  more  irregular,  we  find  here  and  there  a  border  of 
cuboidal  epithelium.  In  consequence  of  the  pressure  and  the  develop- 
ment of  the  placenta,  the  glands  are  heaped  up  in  the  serotina;  they 
become  longer  and  more  slender.     Finally  the  glands  become  separated 
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cental  cotyledons,  and  the  others  form  the  little  depressions  at  their  level. 
Tho  matenuil  placenta  is  thus  formed  of  this  compact  layer,  which  con- 
tains only  a  few  glandular  spaces;  after  childbirth  it  is  eipellud  with  the 
placenta.  This  layer,  therefore,  must  be  separated  from  the  spongy 
layer  by  the  thickness  of  the  glandular  layer,  and  consequently  this  last 
layer  must  remain  attached  to  the  surface  of  tlie  placenta,  together  with 
the  dibrif  of  the  torn  glands.  This  is  the  layer  tliat  wo  call  the  mater> 
nal  placenta,  and  which  is  intimately  united  to  the  villositiea.  (See  Fig. 
135.) 

According  to  Langhans,  the  tissne  of  the  deciduu  spreads  and  grows  all 
over  the  tops  of  the  villi,  which  ar«  ])lungi.Ml  ile<3p  into  the  maternal  pla- 
centa, between  its  oells  and  dilated  capilliiries,  but  without  roiohing  the 


rio.  IM. — ScHmi  OF  THK  Pi^i-txta     (IIVh/J,  ..       i    i    n  ,  MM. Ill,  protective  Inyor  of 

Rjml  /.  Villimft  inillks  with  thfir  lainlfti-atlcnui  ;  ihey  art- oiilv  |)rolonn(»t|oiisnjf  a.  u,  Sli'H'l  vll- 
loCM  tninka  'which  terminat«  tn  Kuiwi-flcial  cavities  (sinus  )  h,  ObiitvraltHl  viUa«ltii!x.  not  pentsLrsi- 
tag  biU>  titft  ■inuK.  b,  CifMinx  Inv'-r  with  eniii:ith«>lliim.  c  Pi*rpen<liciilar  plib.tfiital  plllAn.  Ct 
IJOtr  of  lATge  cells,    d.  Layer  uf  uiuiU  cells.    Thnte  two  lajvrs  form  the  (ouoiliuion  lii yt-r. 

glands.  In  young  placentas  the  villi  ctin  bo  draw-n  out  from  their  seats 
of  implantation  in  the  maternal  organ;  the  epithelial  layer  of  the  villosi- 
ties  remaining  visible  upon  the  matenml  plaounta,  like  the  finger  of  a 
glove.  Langhaus  distinguishes  two  kinds  of  villi,  in  one  of  wliich  the 
branches  are  plunged  into  pools  of  blood,  whiln  in  the  other  the  prinni]»al 
trunk  penetrates  the  maternal  placenta,  and  is  fixed  in  it  by  a  ulub- 
ishaped  end- 
Between  all  these  villi,  large  and  small,  there  lie  at  this  period  oapil- 
iai  ies  and  blood-spaces.  Part  of  the  villi  are  solidly  wedged  into  the  riiii- 
tcmal  placenta,  and  part  of  them  penetrate  into  largely  dilated  eajtillariea 
which  are  transformed  into  cavernous  sinuses  and  are  situated  in  the 
superficial  layer  of  the  mucosa.  Some  are  fixed  in  the  maternal  tissues 
while  others  float  freely  in  blood-spaces. 
Vol.  L— 14 
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Are  tlie  maternal  blooU-Bjmcos  provided  with  epithelium?  AUhough 
Tumor  affirms  it,  Ijcoijold  disproves  the  existence  of  sach  a  layer.  We 
must,  thoruforc,  coiiBider  the  blood-sjwices  as  a  system  of  lacuna',  commu- 
nicating with  one  another,  and  stretching  from  the  chorional  to  the  mater- 
nal placenta;  while  the  inter-cotjledonal  epaces  are  the  conduits  of  the 
great  labyrinth  which  is  filled  with  the  maternal  blood. 

Tiie  arteries  of  the  serotina  bring  the  maternal  blood  to  the  blood- 
spaces.  Reduced  gradually  to  their  endothelial  intima,  they  open  di- 
rectly us  cajiillary  vesst^ls  into  the  blood  lacuiiie. 


A< 


^^s- 


Fio.  135.— Mrcom  HncBRAint  or  tkii  Boot  of  th«  Utbrttb  atthb  mim'i'H  Moxth.    A,  tfuooiw 
coftt.    P.  Mu!<oiilar  eoat. 

At  Fiif  Months, — The  mucous  layer  of  the  serotina  is  .117  of  an  inch 

in  thickness,  and  is  situated  between  the  placenta  ami  the  muscular  coat. 
The  friiinda  are  larger  and  rounder.  The  compact  layer  has  booomo 
thicker,  and  forms  the  maternal  placenta,  which  projects  into  the  foetal 
pliicenta,  the  intcr-cotyledonal  net-work.  At  the  summit  of  the  >"illo8itieg, 
the  ]>oint  of  their  adherence  to  the  maternal  placenta,  the  epithelial 
covering  of  the  villi  becomes  thinner,  or  even  completely  disapi^ears;  the 
body  of  the  villus  is  directly  applied  to  the  cells  of  the  dccidna.  The 
inter-cotyldionrtl  net-work  docs  not  penotmte  half  way  through  the  foetal 
plucctita  at  its  centre;  while  at  its  edge  the  net-work  goes  to  the  chorion. 
Thus  the  cells  of  the  serotina  are  directly  applied  to  the  chorion,  either 
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ttau  elevated  cone,  on  each  side  of  which  uro  rillosities  utul  bloo(Us]xicos; 
orasacone  broken  into  two  or  three  parts;  or  liually  as  hirger  or  smaller 
iriaiwia,  heaps  of  cells  of  the  eerotiiia,  detacheil  from  the  (•ont>8  and  thus 
lost  from  the  foetal  placenta.  Iletice  Winklor  and  Koliiker  claim  that 
the  aroLina  contributes  to  the  formation  of  the  fu^tal  plmenta  by  furnish- 
ing an  euvelojje  to  tho  villosities.  This  is  the  sub-chorionul  layer  of  Wiak- 
k. 
In  tile  course  of  the  fifth  mouth  there  appear  in  the  serotina  tho  mul- 


>- 


yto.  190.— LTnu-Tmao-PLArBTAL  Mtrcops  Mekbiunk  at  the  rocRTH  axd  nriB  Mokth.— P, 
'Ttaomu.    T.  Mucomooat.    B.  MuMiilar  coat. 


tinucleated  or  giant  cells,  whifh  arc  found  in  innnmorablp  qnuntities  in 
Jhf  maternal  jjlacenta  at  term.  They  rlpvclop  untl  mult.ijily  Avith  in- 
ISble  rapidity.  At  first  they  appear  amnng  the  most  intenml  muscu- 
ir  fasciculi  of  the  ntorino  parietios,  espef^ially  in  the  iiciirlib'irlinfxl  of  the 
irpo  Tes-sels  and  in  tho  deeper  layers  of  the  sorotiiia.  They  hoou  gain 
le  cx)miwnt  layer,  and  are  found  scattered  irregularly  among  the  other 
?ll8.     (See  Figs.  134  and  137.) 

The  vei?8els,  as  at  tho  fourth  month,  are  composed  of  arteries,  tlu'  walls 

if  which  are  thinner  in  the  riei;Tlii>nrhood  of  the  villosities,  and  which 

iilate  as  they  open  directly  into  the  intervillous  furrows.     Thus  the  blood 

from  the  vessels  int«  an    imMinuse   reservoir  of  eomnuinicating 

lacunae,  and  is  returne:!  by  the  marginal  vein  and  the  veins  of  the  sero- 

inn  (See  Figs.  1 35  and  13G,) 
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The  marginal  vein  collectB  tlxe  blood  from  the  lateral  parts  of  the  pla- 
centa. It  is  a  largo  vessel  placed  at  the  edge  of  the  placenta,  in  the  space 
that  separates  the  scroti iia  from  the  chorion.  Its  internal  face  preaenta 
several  lurgo  openings,  wJiich  conituunicate  with  the  intervillous  spaces. 

The  partitions  BojKirating  these  oi>eiiing8  are  formed  by  the  villoaities 
themselves,  or  by  the  above-de^iribtHl  heaps  of  serotiual  cells.  Beyond 
this  liie  venous  walla  approiich  one  another,  communicating  frequently  by 
short  branches. 

Thus  the  placental  circiilation  is  amply  provided  for.  The  arteries 
pour  their  contents  into  the  blood-spaces;  the  villosities  are  plunged  in  it 


Fto.  IS7.— PKRiiwuiciTLjiR  Skttion  OF  Utcrus  akd  Plackxta  at  tb*  uortr  Mouth  or  Oi 
noN.    (After  Leo}>oM.}—M,  Muscular  coat.    T.  S{ioQiaae(>tu  venum  throBiUxtes.    C,  Round  oella 
of  the  aerotuuL.    0,  Qtant  cells.    W,  Villosities.  K,  Glandular  space*. 

lind  bathed  by  it;  and  when  these  have  carriwl  oflf  its  oxygen,  the  blood 
itself  i)a8ses  into  the  marginal  sinus  and  thence  into  the  veins  that 
mraify  at  the  placental  insertion. 

A  single  thin  layer  of  villous  tissue,  together  with  an  epithelial  coat, 
are  all  that  i*epantte  the  umbilical  vessels  in  the  villi  from  the  blix>d  of 
the  mother;  henco  the  rapid  exchange  of  material  Ix^twecn  mother  and 
cliiUl- 

From  the  sixth  to  the  seventh  month  there  are  no  changes  of  any  im- 
portance. 

At  eight  raontlis  an  important  phenomenon,  to  which  Friedlander  has 
called  attention,  occurs.    Spontaneous  thrombosis  lakes  place  in  a  certain 
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Ai  tJte  Cloie  of  Pmjnancy  (Figs.  138,  139).— There  thus  existe  in  the 
placenta  a  normal  and  constant  venous  stiisis.  ]{ut,  if  in  consequence  of 
too  frequent  tjjrombosis,  or  of  an  accident  to  tlie  placental  circulation, 
tbis  venous  st»sis  exceeds  its  normal  liniitB,  may  it  not  produce  those 
saiigniiieous  extravasiitions  and  fibrinous  bodies  which  we  encounter  so 
often  ?  Might  it  not  compromise  the  life  of  thefcetus?  Can  we  not  find  in 
it  the  determining  cause  of  the  first  uterine  contractions  and  the  com- 
mencement of  delivery?  In  fact.  Brown-Si'qtiard  has  shown  tluit  the  ir- 
ritability of  the  uterus  increases  as  pregnancy  goes  on,  and  that  the 
presence  of  carbonic  acid  gas  in  the  maternal  blood  suffices  t^)  excite 
uterine  contructions. 

If  this  last  explanation  is  correct  (though,  as  Kehrer  remarks,  we  must 
wait  for  experiments  more  precise  than  those  of  Urown-Soquard),  we  will 
find  in  the  venona  hypenvmia  of  tlie  plncenta  at  the  close  of  pregnancy  a 
very  iniportiuit  explanation  of  the  appeamnee  of  the  first  pains. 

We  shall  see,  when  we  study  the  functions  of  the  foetus,  the  important 
rdle  played  by  the  placenta. 

The  Cokd. 

Tlie  umbilical  cord  is  the  organ  throngh  which  the  fcetna  communicates 
with  the  mother.  Until  after  tin.-  allantoic  vesicle  is  formed  iind  the  um- 
bilical vessels  develop,  the  cord  docs  not  exist.  It  then  forms  a  conduit 
folde<l  in  the  amniotic  sheath,  and  contains  in  its  interior  the  pedicle  of 
the  umbilical  vesicle  and  the  pedicle  of  the  alhintois.  Tiie  former  {K-di- 
cle  atrojihies  itnd  bcconn-s  filunientuus.  iind  the  cord  itself  is  formed  by  the 
pedicle  of  the  alhmtois  containing  the  umbilical  vesicles  and  by  its  amni- 
otic sheath.  At  first  short  and  thick,  the  cord  becomes  gmdually  thinner 
and  thinner  as  the  abdominal  walls  and  the  cutaneous  umbilicus  arc 
formed.  A  loop  of  intestine  penetrates  a  certain  distance  up  the  cord,  and 
sometimes  ascends  so  higli  at  the  time  of  the  closure  of  the  umbilicus  aa 
to  constitute  congenital  nmbilic^l  hernia. 

As  it  becomes  longer  the  coni  loses  its  swollen  appeanince,  and  it  be- 
gins to  assume  a  spiral  8haj)e  at  the  beginning  of  the  third  month.  At 
term  the  trunk  is  about  as  thick  us  a  finger,  and  is  white  »nd  polished  in 
appeanince.  It  is  more  or  less  tninsiiarent  and  shows  the  tortuous  bluish 
triu-e  of  the  umbilical  vein. 

I.  Latijih  uf  ih:  Cord. — 18  to  'M  inches  is  the  average  length;  but  it  is 
common  to  find  covils  longer  or  shorter  than  this.  The  short-cst  we  have 
seen  measured  11. i  inches,  the  longest  52  inches.  Tarnier,  in  his  re- 
searches at  la  Matemite,  found  one  of  6.8  mches,  and  one  of  4fj.4  inches, 
Churchill  liad  one  SS  inches  long,  Schneider  ono  I'M  inches  long.  The 
length  of  the  cord  is  not  without  itniiortancc  for  the  ftptus,  for  it  is  ex- 
posed to  comprcj^sion,  displacements  and  entiinglemeuts  which  may  more 
or  less  compromise  the  infant's  existence. 
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11.  Volume  of  ike  Ooni. — The  cord  may  bo  fat  or  lenu,  as  more  or  lesa^ 
of  the  gelatine  of  Wharton  ia  presuut. 

IIL  Torfii/n. — In  the  great  majority  of  cases  the  cord  ia  twistod  u{)oa<| 
iteeJf  from  left  to  right     (Figs.  140  ami  Ul.) 

Tamier,  in  550  cords  fonnd  twisted  to  the  loft  505;  to  the  right  45. 

Xeugebauer,  in  150  cords  found  twisted  to  the  left  114;  to  the  right  39.| 

Hecker^  in  315  cords  found  twisted  to  the  left  245;  to  the  right  TO. 


Fio.  IM.— TwUTtKa  or  a  Btifai;c  Unbiucal  Aktert. 

The  cause  of  this  torsion  has  been  variously  attributed  to  the  gymtory 
moTements  of  the  embryo,  to  the  fact  tliat  the  vessels  develop  more  rap- 
idly than  the  sheath,  etc.     We  do  not  know  the  cause  with  eei-tainty. 

The  number  of  spirals  varies  greatly:  Thus,  Kilian  has  seen  12  to  17, 
Blnme  33,  Dohm  85,  and  Meckel  flo.  In  thesti  cases  Wliarton's  jelly  may 
be  entirely  absent  at  the  twisted  points,  and  the  life  of  the  infant  may  be 
endangered  from  embarrassment  of  the  groulation.  C'ojnpleto  iitrt'sia 
und  death  of  the  fcetua  may  follow  (cases  of  Meckel,  Doliro,  Blume,' 
Kiltan,  d'Outrepont,  Elsiisser,  etc.     (Figs.  U'-J  to  147.) 

In  some  twin  birtljs  the  cords  are  united  or  laced  together.  C'liantreuil 
has  collected  a  number  of  these  cases. 

We  often  find  Tioiiosities  due  to  excess  of  gelatin  and  angles  formed  by 
wi£ting  of  the  vessels.     (See  Figs.  140  and  141.)  fl 
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Fro.  141.— Twiwrnro  or  two  XJumucxu  ARUcaics.— ^,  Swelllug  of  ih«?  iirtery.  //,  Varicose 
•WcUkngof  Uicvein.    (Tnrnier,) 

IV.  Inserfion, — The  cord  stretches  from  the  cutuiicous  umliilicus  to 
the  placenta.  A  prolongation  of  skin  from  the  umbilicus  encircles  it  for 
a  short  distance. 

The  skin  ceases  abruptly  at  the  level  of  its  continuity  with  the  cord, 
and  at  this  point  there  is  a  capillury  circle  that  cmljraoes  the  base  of  the 
cord»  and  extends  up  it  for  several  lines.  This  vaBcular  circle  is  in  con- 
nection with  the  artery  and  vein  of  t!ie  ubdounnal  skin  at  each  side  of  the 
mediiin  line  of  the  body.  The  epidermis  of  the  body  alfovo  is  contiuu- 
oufl  witli  the  epidermis  of  the  cord.  These  capillaries,  after  running 
some  2-3  lines  to  the  edge  of  tho  skin,  return  and  }>our  their  blood  into 
Lbc  circular  vein. 


Fio.  148.  Fio.  H«. 

Floa.  iU  to  i46.— Ca^KOKs  n»  xwr  Fatrrs  camed  by  TwrsnNaa  of  thk  Coao.    i  After  Harder^ 
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This  disposition  of  tho  skin  :iik1  its  vessels  explains  the  fat't  that  the 
coi*d  always  atrophies  to  tho  level  of  the  skin,  uo  matter  where  the  cord 
is  tit'tl. 

The  placental  insertion  of  the  cord  is  not  absolutely  fixed.  When  situ- 
ated at  or  near  the  centre  of  that  organ,  it  is  termed  central;  when  placed 
near  the  edge,  it  is  callwl  marginal,  (Fig.  149.)  In  the  latter  aise  there 
is  iihvaya  a  dissociation  of  vessels  tliut  border  on  different  points  of  the 
placental  circunifereiicc.  In  a  few  cases,  less  rare  i>erhiiiis  tlian  is  gener- 
ally supposed,  fnr  wo  have  ourselves  seen  three  instances,  the  cord  does 
not  go  to  the  e<lge  of  the  plac^ntit,  but  penetrates  tho  membranes,  and 
accompanies  them  foi'  a  longer  or  shorter  distance.  This  is  the  velamen- 
tons  insertion  (Fig.  100);  and  beyoml  this  point  the  vessels  reach  the 
e<Ige  of  the  placenta,  travelling  either  together  or  alone  in  a  forked  mau- 
ner  so  as  to  form  the  forked  insertion.     (Fig.  148.) 


Fjo.  i:W.  -Viu.4j«»u.'T'ii'i.  iNNMiTiu.H,    \\tt>T  Rritleuer.) 


Finally,  Chantreuil  has  mentioned  exceptional  cases  in  which  the  cord 
adheres  to  the  body  of  tlie  embryo,  or  to  theHninion,  or  when  l  lie  branches 
adhere  to  one  another.  They  coexist  almost  always  with  phu-ent^d  ad- 
hesions, or  with  ftntul  rnonstrositiGs.  Furtiier,  tlnwinomulies  and  lesions 
of  the  nmbilical  vessels,  and  the  tumors  of  the  cord  which  are  associated 
with  the  hydatid  mole,  are  to  l>e  mentioned. 


IMPREGNATION   AXD    CONCEPTIOiV. 
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V.  Structure. — The  cord  is  composed  of  the  arteries  and  the  umbilical 
sio,  surrouiulod  by  Wharton's  jelly,  a  traiibpivrent,  colorless,  gelatinous 
■Bubetanco  (inter- annexial  tissue  of  Dust  re),  iu  which  Renaut  distinguishes 
a  mucoid  tissue  properly  so-called,  and  a  peri-vas^ular  tissue.  In  rare 
B8  there  are  two  umbilical  veins  and  a  single  artery.  The  arteries  run 
by  side,  and  form  a  spiral  rhaiu  around  the  vein.  According  to 
Hyrtl,  each  reesel  possesses  besiiles  this  a  twist  proper  to  itself,  taming 
spirally  upon  its  own  proper  axis.  Hyrtl  and  Berger  have  proved,  by 
mi-'aus  of  inflatetl  and  dried  cords,  that  the  arteries  and  veins  are  provided 
with  valvea  composed  of  the  full  thickness  of  the  walls.  The  arteries 
poflsees  bat  one  internal  coat,  so  tliat  the  blood  only  progresses  under  the 
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Flo.  l«1  — St«octc»«  or  thk  Corp. 


Fio.  vsa. 


~Tta.  IBl.-^.  rinblllcol  ortaries.    1. 1',  Rolle.1  round  the  vein.  S.     1  3'.  Narrovrlnit  at  the  folds. 
<  «'.  8<mil-iiinu-  foliiii.    Tt,  5',  DiaphrAgmatic  folds.    P.    t.  Vi-iii  opfn  on  its  InleraJ  surfnrp,  u»r- 
rowwl  at  a    3,  8',  8".  SU«nii-lunar  folds.    C,  Section  of  the  vfln  add  artery.  i>en>eadicuJar  to  tbeir 
longitudinal  axis.    2,  Ktrni-luiuir  fold.    S.  Dlaphraffniatk-  fold. 
Pio.  las.— TrAlat's  SpxcarcTi. 

influence  of  the  fn?tal  heart  beat  The  vulves  may  be  semilunar  or  cir- 
cular, and  sometimes  several  of  them  unite  to  form  a  perfect  diaphragm 
pierced  by  a  hole  in  the  centre.  The  number  of  valves  in  the  vein  is  very 
variable.  Veins  that  are  not  at  all  or  but  iittle  tortuous,  have  no  valves, 
or  only  traces  of  thom.  Very  tortuous  veins,  on  the  contrary,  very  often 
have  a  large  number  of  valves  a  few  lines  in  height.  Berger  denies  that 
the«e  arc  valves,  and  calls  them  simply  semilunar  foliia. 

The  cord  has  no  lymphatic  vessels.     Sclmtt  and  Valentin  have  doscribe<l 
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nerve  filameBts,  which  KoUiker  has  been  able  to  follow  to  3  to  4  inches 
'from  the  umbilicus.     Vircliow,  on  the  other  hand,  denies  their  existence. 

VI.  Rings  formed  by  the  cord  may  encircle  various  piirts  of.  the  foetas. 
Thoy  have  been  found  as  follnws  in  order  of  their  frequency: 

Ist.  Around  the  nerA\ — Usimily  one  or  two  coils,  tiiough  we  have  seen 
three  and  four.  Chantretiil,  Rouzt',  Bailey,  and  Campbell  have  seen  six 
coils,  BaudelocquG  seven,  and  Mine,  Waldwogrl  eight. 

2d.  Around  the  Trunk,  when  they  may  or  may  not  include  the  mem- 
bers. 

3d.  Aronud  the  Members, — As  »  rule  there  are  at  the  same  time  coils 
aroand  the  neck  or  trunk,  or  more  or  lesacoiupliciitt'd  twists?  and  kuots.  A 
most  curious  case  of  thia  kind  has  been  desci-ibed  by  Tn'lat.     (Fig.  152.) 
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Pio.  isa.— Bluhz's  Cask. 
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FiQ.  154.— SiksoLd's  Cask. 
(Reflueed  from  yownumnri' »i  tliosis.) 


Kings  of  the  uonl  are  of  common  occurrence,  being  found  at  least  once 
in  every  5  or  6  deliveries.  As  a  rule  they  encircle  tlie  nwk;  in  9GT  cases 
observed  at  the  Cliiiio,  Ori.'i  cases  wore  of  that  variety,  agiiinst  14  cases 
where  trunk  or  members  were  involved.  The  cjiuses  are:  Length  of  the 
cord,  excess  of  liquor  ammni,  a  small  ftptus,  exaggerjvted  movements  of 
mother  and  child,  and  finally,  certain  individual  priHlispositions. 

The  signs  are  either  tiioee  of  accidental  or  relative  shortness  of  the 
cord,  wljicli  we  sluill  shortly  consider,  or  other  signs  peculiar  to  these 


• 
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bands.  Thus  Charrier  and  Winckel  have  plainly  felt,  by  abdominal  pal- 
pation, a  loop  of  the  cord  running  across  the  back  of  tho  foHus.  In  a  cer- 
tain number  of  c^wea  a  bruit  de  souffle  cii11e<l  the  umbilical  souffle  may  be 
detected;  it  ia  isochronous  with  the  foetal  jmlsc.  These  sipis  are  neither 
constant  nor  certain. 

But  these  usually  harmless  loops  and  bands  of  the  cord  may  in  somo 
cases  hinder  labor,  or  even  cause  the  death  of  the  child.  Mayer  saw  49 
out  of  685  cases  of  this  kind  die,  18  fatid  cases  of  which  were  duo  solely 
to  the  existence  of  the  loops.  Yeit,  in  4-12  cases,  records  6n  as  appa- 
rently stillborn,  and  seven  as  dead.  The  dangers  depend  upon  the  pres- 
entation, tho  seat  and  numln'r  of  the  Iwinds,  and  the  dcfjrec  of  constriction. 
In  breech  presentations  and  when  around  the  neck  they  are  most  danger- 


Fio.  1S6.  Fia.  in).  Fia.  137. 

Flo.  ISi. — Adama'  Camic.    F<pUis  of  three  months. 

FiO.  1S6.— Beatt's  Caab.    Fuelus  uf  four  inoDtbs,  pneentiag  ou  left  airin  a  deep  depreaaion  due 
to  twiat  of  Uie  cord. 

Fie.  157.— Hiluukxt'b  Caab. 

ons.  Elsewhere  it  is  only  the  possible  compression  of  the  cord  which  may 
compromise  the  life  of  the  fcetus.  For  not  only  may  asph y.xiu  result  from 
the  compression,  but  the  obstruction  to  the  return  circulation  may  cause 
congestion  of  the  brain;  and  tiie  pri'ssuro  mji,j'  oven  result  in  the  cutting 
through  of  soft  and  hard  parts  by  the  ligature.  Cases  of  tins  latter  kind 
,  have  been  reported  by  Bailey,  Bliime  (Fig.  153),  Siebold  (Fig.  l.'»4), 
I  Bartscher,  Heyfelder,  Eieliorn,  CradO,  liucliannn,  Owen,  Morgagiii,  Moiit- 

I  gomery,  Adams  (Fig.  IT)*)),  Beaty,  (Fig.  UjH),  Hillairetj   (Fig.  157),  etc. 

[         See  also  Figs.  142  to  147. 
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During  pregnancy  there  is  no  treatment  for  this  atsciflent.  At  labor 
the  only  thing  to  do  ia  to  <li8engago  the  entangk'd  parts  a«  rapidly  as  pos- 
sihle,  and>  if  this  cannot  be  done,  to  cut  the  cord  and  I'nd  the  labor  with 
all  possible  speed.  If  the  child  ia  endangered  l>efore  the  head  is  engaged, 
apply  the  forceps. 

In  tAvin-birtha  entanglements  with  the  conl  are  rarer.  Cliantreiiil 
states  that  Fricke  found  only  9  csisys,  5  of  bands,  2  of  knots,  and  1  of 
ktiots  and  hands.  In  these  0  cases  there  were  4  deliveries  at  term,  'i  be- 
tween 7  and  H  months,  and  3  abortions  at  the  third  to  the  fourth  month. 

VII.  Shortness  of  the  c<5rd  may  be  absolute  or  natural,  or  relative,  from 
twistsand  knots.  The  shortest  recorded  cords  are  those  of  Sclafer,  which 
was  hardly  half  an  inch  long  :  Malijaigno,  2.7;  Moissner,  Reale,  4.5 
inches;  and  Depaul,  4.8.  Mason  Cioofl,  Stute,  Mme.  Danthez,  and  Thou- 
ret  have  recorded  cases  in  which  the  cord  M'as  entirely  wanting. 

A  cord  is  short  when  there  is  not  enough  of  it  to  permit  the  expulsion 
of  the  fcBtus  without  detachtnent  of  the  placenta. 

Devilliers  ha«  shown  that  the  cord,  when  of  normal  length,  and  free, 
gives  us  more  than  .snfticient  length  for  the  expulsion  of  the  fietus;  but 
eiich  band  and  knot  lessens  the  amount  of  free  pliiy.  In  some  crises  ab- 
solute shortness  of  the  cord  bus  been  found  coincident  with  certain  defor- 
mities, and  Cams  and  Froebel  claim  tliat  they  bear  the  relation  of  cause 
and  effect. 

SyinjjtomH. — a.  Ahmlnte  Shortness. — During  pregnancy  con8i<lerable 
pain  is  felt  at  the  fundus  uteri,  and  the  foetal  movements,  though  very 
limited,  ctiuso  great  distress.  During  labor,  dilatation  is  very  slow,  in 
spite  of  frequent  and  severe  jMiins.  At  the  intervals  of  the  pains  tho 
uterine  walls  retain  a  certain  hardness.  The  umbilical  souffle  may  be 
heard;  and  finally,  in  some  crises,  there  is  a  sense  of  resistance,  followed 
l>y  tearing  with  a  snap,  indicating  rupture  of  the  cord.  These  signs, 
however  are  rather  hypothetical- 

b.  Acriderifal  Shortness. — Though  stilt  uncertain,  tlie  symptoms  are 
more  important.  During  pregnancy,  according  to  Devilliers.  pains  occur- 
ring weeks  or  days  before  delivery,  and  felt  in  tlie  region  of  tlie  kidnovs; 
premature  rupture  of  the  membranes,  though  we  think  this  the  excep- 
tion mther  than  the  rule;  diminished  extent  of  motion,  or  very  disordered 
or  lirupfjue  movements  of  the  fwtus;  elevation  of  the  fundus  uteri  even 
at  an  advanced  period  of  uterine  dilatation;  and  lastly,  the  foetal  souffle. 

During  labor. — The  symptoms  are:  a  tedious  labor,  dtio  to  feebleness 
and  slackness  of  the  pains,  the  membranes  being  ruptured  ami  dilatation 
of  tho  08  complete,  and  there  being  no  apparent  obstacle  to  delivery  on 
the  side  of  either  the  mother  or  the  foetus.  Sometimes  the  pains  continue 
regularly,  but  the  advance  of  the  f(et;\I  part  is  slow  and  difficult;  tho 
pains  are,  as  it  were,  cut  in  half,  ami  are  not  as  expulsive  as  they  should 
be.     There  is  a  painful  point  at  the  umbilicus,  corresponding  to  the  fun- 
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The  movements  of  descent  and  retreat  of  the  head  are  not  reully  apparent  at 
tlie  lower  part  of  the  pelvic  canal;  tliey  are  nither  due  to  the  resistant^ 
of  the  perineum  and  of  the  soft  parts.  The  unihilical  souffle;  irreguhir 
foetal  heart  sounds;  a  premature  flow  of  meconium;  hemorrhage  hefore  or 
just  at  the  moment  of  fa*tal  expulsion;  ami  lastly,  tension  of  the  conl, 
only  appreciable  exceptionally  and  very  late;  these  are  the  principal  sisjns. 
They  are  not  characteristic,  for  they  may  all  occur  with  other  conditions; 
and  they  may  all  be  wanting. 


« 


Fio.  163. 


Via.  164. 


Fio.  106. 


Flo.  168.— Lktjian'ii  imot.  imtkhmediatc  FoaM. 

Pio.  164.— LrrKAN'H  ksot.  a.s  it  Mrsr  have  bkkk  at  thk  timk  or  its  i«oHllATto!«. 
Fio.  lCft.~K.soT  UKM-tuaeo  B«  W.  Newmam.    U  1*.  funnetl  of  Uiecord  of  oueoliild.Bnd  thecord  i 
of  tbt-  »econd  eliild  poaiaea  through  tlie  iiit^ii. 

Demeaux,  Zeller,  Oaiander  and  Joerg  helieve  that  shortness  of  the  cord 
may  cause  ahuormal  ftjetal  preseatations.  It  has  cert4iin!y  Bometimea 
caused  displacement  of  the  placenta,  partial  or  tobd  rupture  of  the  cord, 
and  inversion  of  the  utt;rus.  Though  of  small  importance  to  the  mother, 
the  prop'nosis  is  more  serious  for  the  child;  and  since  interference  is  often 
retjuireil,  shortness  of  the  cord  is  a  real  cause  of  dystocia,  and  will  be  con- 
sidered in  the  chapter  upon  that  subject. 

At  first  wnit,  then  rupture  the  membranes,  and  terminate  the  labor  as 
quickly  aa  poi?sible;  such  is  in  brief  the  treatment, 

VIII.  Knots  of  the  Cord. — Knots  of  the  cord  may  be  simple  (Fig.  144) 
or  complicated,  single  or  multiple.     (Figs.  145  to  153.) 


aljeolntely  impc»88ible:  more  recently  Gufniot,  in  a  case  of  twin  preg- 
uancy,  lost  both  cliihlren  from  the  existence  of  a  hard  square  knot  that 
united  both  cords.  Blot,  TiiniiiT,  Depaul  have  denied,  in  the  acaflemic 
discussion  of  this  subject  in  1881,  the  possihility  of  this  occurring.  Tamior 
Vol.  I  — 1."). 
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claimed  that  at  least  three  knots  were  necessary  to  intermpt  the  circula- 
tion; Blot  and  Depaul  would  not  eyen  admit  this,  the  latter  having  seen 
an  infant  horn  living,  the  cord  of  which  showed  five  contiguous  knots. 
We  onrselves  have  always  seen  the  cases  where  there  were  knots  on  the  cord 
bom  alive,  and  we  regard  the  case  of  Lee  as  altogether  exceptional. 


THE  FCETUS.  . 

I I  AVrNO  studied  the  dovoloiunent  of   the   ovum,   from  its  earliest 

-*-  known  stage  to  the  ninth  mouth  of  utoro  gestation,  we  will  proceed 
to  consider  its  f auctions  aud  constitution  after  birth. 

Feliling  gives  a  table  containing  the  quantitative  analysis  of  tlio  con- 
Btitneut  elements  of  twenty-one  foetuses  at  different  periotis  of  progmmcy. 
The  table  below  shows  the  weight  of  the  foetiia  at  different  months. 

Ikcreasb  in  Weight  ok  thk  Fonisi  Dl:uikq  the  Months  op 

Prkoxancy. 
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TIecker,  Duncan,  and  Wernith  have  studied  the  conditions  hindering 
or  favoring  foetal  growth.     Wcrnich  arrives  at  the  following  conclusions: 

l8t.  The  weight  of  new-born  children  increases  coiistnntly  with  the  age 
of  the  mother  up  to  the  twenty-ninth  year,  and  their  k-ngth  im  ivasus 
with  the  agt.1  of  the  mother  up  to  tlio  forty-fourth  yejir,     (Dnncjin. ) 

2d.  The  product  of  each  pregnaucy  eieeods  in  weight  and  longtii  the 
product  of  preceding  pregnancies. 

3d.  The  age  of  the  mother  and  the  numljcr  of  her  prognancios  inilu- 
eiice  the  increase  in  weight  and  length  of  ttie  fii'tus,  each  factor  being  ex- 
pressible as  a  progression.  The  coiiicideuco  of  a  certiiin  pregnancy  with 
the  medium  ago  of  the  woman  is  jmrticularly  favorable  to  the  develop- 
ment of  the  foetus.     (Ileoker,  Wernioh.) 

4tlu  Very  long  intervals  between  successive  pregnancies  have  less  ollect 
upon  the  progressive  increase  in  weight  than  very  short  intervals.  (Wor- 
nich.) 

5th.  Change  of  sex  lessous  the  increase  iu  weight  of  children,  to  the ! 
detriment  of  later  female  infants. 
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6th.  The  first  children  of  mothers  who  have  begun  to  menstruate  very 
late  are  inferior  in  weight  to  the  first  children  of  mothers  who  have  men- 
struated early. 

The  F(etu.s  at  Tekm. 

Weight  and  Dimennions  of  tlic  F<pius. 

The  weight  of  the  fcytus  at  term,  as  wo  have  seen,  varies  between  six 
and  one  half  and  seven  jiounils;  it  oscillates  between  four  and  seven 
pounds.  Bflow  fi>ur  pounds,  the  fcetus  is  either  not  at  term,  or  is  in  a  patho- 
loijiral  coiulition.  We  have  seen  that,  according  to  Scliroeder,  the  ftt'tus 
M'eiglis  «t  w^ven  months  from  two  to  two  and  one-lutlf  pounds  (it  not 
being  forgotten  that  the  Gernnuis  divide  the  porio<l  of  pregnancy  into  ten 
months  of  four  weeks  each.)  The  meun  woiglit  for  us  at  seven  months  is 
tbri'O  to  three  und  one-lialf  pouudp,  corresponding  to  the  eighth  month 
of  tile  <iermjins.  Below  this  figure  the  child  would  not  be  \iable, 
though  we  have  Been  a  child  one  week  younger  than  tlmt,  and  weighing 
only  two  and  one-tenth  ptumd.s,  M-hieh  was  BUccessfulIy  reared,  it  being 
twelve  days  before  it  was  able  to  take  tlie  breast.  On  the  other  huml,  in- 
fanta of  seven  and  one-half  to  eight  pounds  and  more,  are  not  ubsohitely 
uncommon,  though  those  weighing  over  ton  pounds  are  very  rare,  We 
ourKclvcs  have  seen  two,  one  weiglung  ten  aiui  one-quarter  pounds,  and 
the  other  ti'n  and  one-half  poujids.  ^Indame  Iji  C'liupelle  records  one  of 
twelve  and  one-tenth  pounds,  Baudelocqne  one  of  i;?,0o  pouiuls,  Mer- 
rimunn  one  of  15..5  iioumls.  Groft  one  of  sixteen  j>ounds,  und  Cazeaux  has 
described  a  child  tlmt  weighed  eighteen  ])ounds.  [Anna  Swimn,  a  giant- 
ess, waa  delivered  of  the  largest  child  on  record,  weighing  ^^i  pounds. — Ed.] 

As  to  length,  they  vary  from  30  to  23.4  inches.  The  heaviest  children 
ai-enotalwiivs  the  longest.  The  conl  is  ni^>t  inserted  into  the  median  part 
of  the  fo'tid  boily;  it  is  generally  placed  below  tliat  point.  According  to 
the  records  of  the  Clinic,  we  find  that  in,  for  example,  un  infant  30  inches 
long,  vertex  to  umbilicus  measures  10.4  to  11.3  inches,  and  from  umbi- 
licus to  great  toe-nail,  11.3  to  8,8  inches;  but  the  ^Hjint  of  insertion  varies 
greatly. 

The  fietus  at  term  has  a  rosy  skin  covered  with  a  more  or  less  abundant 
sebaceous  i:oating,  and  a  down  which  is  well  developed  in  poor  and  feeble 
infants,  but  is  much  less  abundant  on  those  that  are  strong  and  vigorous. 

The  nails  project  beyond  the  extremities  of  the  fingers,  and  reach  the 
tips  of  the  toes;  the  testicles  are  in  tlie  scrotum.  The  labia  minora  are 
generally  covered  by  the  labia  majora;  the  nipples  are  proniinent;  the 
infants  cry  and  move  vigorously,  and  void  urine  and  meconium. 

Hibomont  has  called  attention  to  several  interesting  points.  First  there 
is  the  enormous  <levclopment  of  the  thymus,  which  is  ordinarily  volumin- 
ous enough  to  com])letely  cover  the  auricles,  and  even  partly  to  cover  the 
anterior  surface  of  the  ventricles,  from  wliich  it  is  separated  by  the  peri- 
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«rdittjn.  The  heart  is  piislied  by  the  thymus  far  from  tlie  gtenxum. 
The  firet  respiratory  efforts  of  the  infant  carry  the  heart  inward,  so  that 
itE»pex,  which  corresponds  to  the  fifth  intercoBtai  spact.',  and  which,  in 
lb*' child  that  has  not  breathed,  is  one- fifth  of  an  inch  from  the  mo<lian 
Ime,  is  pushed  to  only  one-tenth  of  an  inch  from  that  line.  Contrary  to 
the  general  opinion  Ribemont  has  shown  that  the  lieart  is  nearer  by  two- 
fifths  to  three-fifths  of  an  inch  to  tiie  pelvic  than  to  the  cephalic  extremity. 
Tins  is  important  in  reference  to  auscultation.  Bi'clard  has  thought  to 
find  in  the  point  of  ossification  of  the  inferior  epiphysis  of  the  femur,  a 


Fifi  107  — Fditt*  orCnttD  twoWewib  OLD.  l.ConpactsulMUnoeof  th«diaphyKlM.  2,  M<vlul- 
UijiauiBl.  8.  Sroopy  sulMlouceof  cll*pliy«i».  4,  Cartlla^iuoua epiphysis  with  Its  vtsseJit.  ;.,  J'uiut 
vftHilflcoUon  uf  ibv  epiplijBts. 

positive  sign  of  the  maturity  of  the  foetus.  (Fijr.  167),  But  the  re- 
WATchea  of  Hecker  and  of  Ilartmann  have  shown,  that  the  point  of  ossi- 
fiiation,  with  its  diameter  of  onc-fonrth  nf  an  inch,  may  be  found  in  in- 
funts  manifestly  before  term;  ami  thiit  it  may  be  wuiitiiig  in  infants  at 
/nil  term.  Hartmann,  in  forty  fcetuses  of  eight  months,  found  it  twice; 
In  sixty  fa'tuses  of  nine  months  found  it  sixteen  times;  in  forty-six  at  ten 
months,  twenty-seven  times;  and  in  one  hundred  and  two  infanta  at  terra, 
he  proved  its  absence  twelve  times. 

Ili'ud  of  ike  Fhstus  at  Term. 

The  head  of  the  fo'tus  is  oval,  with  the  larger  extremity  posteriorly.  It 
is  composed  of  face  and  cranium. 

The  face  (Fig.  168)  is  composed  of  fourteen  bones,  two  being  single, 
the  inferior  maxilla  and  vomer;  and  six  being  dou1)ic.  the  superior  tnax- 
illa-.  the  palate,  the  lachrymal,  the  nasal,  the  inferior  turbinated  and  the 
molars. 

The  cranium  (Fig.  160)  is  composeil  of  eight  bones.  Four,  the  frontnl. 
occipital,  splienoid  and  ethmoid,  are  single;  and  two,  the  parietiil  ami 
temporal,  are  double. 

The  vault  of  the  cranium  is  formed  in  front  by  the  frontal!  bone,  on 
the  sides  by  the  parietal  and  the  squamous  plate  of  the  temporal,  and 
behind  by  the  occipital.  The  liasc  is  oompoaed  of  the  liasilar  portion  of 
the  occipital,  the  sphenoid,  the  ethmoid,  and  tho  potrouH  jwrtion  of  the 
temporal.     Whilst  the  bones  of  the  base  a^re  firndy  united  to  one  an- 
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other,  those  of  the  vault  of  tlie  skull  arc  scpanvtcfl  from  each  otlior  by 
considerable  membranous  inten'ids,  aud  allow  an  amount  of  motion  and 
overlapping  which  permits  within  HmitH  a  roductiou  in  the  size  of  the 
head,  which  is  important  at  the  time  of  birth. 

Those  membranous  spaces  are  the  sutures  and  fontauelles;  and,  follow- 
ing liudiu,  we  will  add  to  them  Hie  occipitril  hiiif::!!, 

Thero  are  five  sutures,  tlio  frontsxl,  Siigittal,  lanibdoiil,  and  two  temporo- 
parietal. Tho  first  three  only  are  of  importance  to  the  accoucheur,  since 
they  only  can  be  a])preciiited  by  the  touch. 

The  frontal  or  fron to- parietal  suture  separates  the  two  parietal s  from  the 
frontal;  it  runs  transversely  across  the  skull,  and  is  crossed  at  its  middle 
by  the  sagittal  sntiirL'. 

The  sagittal  or  great  suture  runs  from  the  root  of  the  nose  to  the  apex 
of  the  lambdoid  suture.     It  is  crossed  by  tho  frontal  suture. 


A, 


.(!■■•>,  til- 


Fin.  IQR.— Hrao  of  Ftrrm  xr  Tbum  (proftm.)  OF,  Oociplto-frohtal  dl«aictcr.  OM,  Oecipito- 
mental  diameter.    BT.  Vertical  diameter. 

Fio.  t«9.— Head  or  Ftcnia  at  Txbv.    CVkbtbl.)    BP,  Biporietol  diameter. 

The  owjipito-parietal  or  lambdoid  suture  M  of  the  Greeks),  lies  between 
tho  posterior  Imrders  of  the  parietals,  and  the  ooi[iitiil.  Its  a])CY  touches 
the  posterior  end  of  the  sjigittal  suture,  and  its  extremities  end  at  the 
squamous  plate  of  the  temporal. 

When  the  head  is  compressed  in  the  pelvis,  those  sutures  project  instoad 
of  being  gutter-shaped,  from  the  sliding  of  the  bones  on  each  other. 

The  fontauelles  are  tho  membranous  spaces  where  the  sutures  meet.  We 
have: 

Ist.  The  Anferior  (tr  Great  FimfaneUe,  or  Bregma  or  Bregmnlic  Fonta- 
nelle. — Formed  by  the  union  of  the  fronto-parietal  with  tho  sagittal  suture, 
it  is  of  quadrangular  shape,  and  has  four  angles  and  four  borders.  The 
anterior  angle  is  formed  by  the  divergence  of  the  hvo  halves  of  tlje  frontal, 
and  the  {Kjsterior  angle  by  the  uniting  parietals;  tho  two  lateral  angles  are 
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nude  by  the  divergence  of  the  halves  of  the  frontal  from  the  poriotal  of 
the  iume  side.  The  edges  are  formed  by  the  borders  of  the  frontal  and 
the  pihetals.     (Fig.  169.) 

Each  angle  is  continuous  with  a  suture,  and  this,  together  with  its 
quKiraogular  shape,  enables  us  alvrays  to  distinguish  it  from  one  of  the 
Bopplemental  sutures,  which  are  accidental,  and  smaller  nicmbranoas  spaces 
along  the  sagittal  suture. 

U.  The  small  or  posterior  or  occipital  fontanelle  Ik  sitnatod  at  the  point 
of  junction  of  the  sagittal  and  the  lambdoidal  sutures.  It  is  triangular, 
uid  much  smaller  tlian  the  anterior  fontanelle;  its  throo  angles  are  formed 
by  the  occipital  and  parietil  lx>ne.  Velpeaii  has  shown  that  in  <xTt:iin 
rMesthe  occipital  is,  like  the  frontal,  divide<l  into  two  lialves;  hut  this 
posterior  prolongation  of  the  sagittal  suture  is  always  much  ehortor  tlian 
the  antenor  on«}.     (Fig.  1G9.) 


1o.  170.— (Aft«t  fiudin).    jC.  Otcipltui  liiiiKV.     H,  Oeolpilnl  fossa.     C,  Occii-iltil  l»one. 


Budin  has  shown  that  between  the  Imsilir  jiortioM  of  the  occipitnl  and 
its  squamous  part,  there  is  a  sort  of  llbrocartilaglaous  joint,  permit- 
ing  movements  of  flexion  and  extension.     It  is  rapidly  ossified  after  birtli. 

Finally,  at  the  extremities  of  the  lanibdoid  suturi' are  the  two  fontanollcs 
>f  Gasaer,  which  are  covered  by  the  soft  parts  bo  nompletoly  as  not  to  fall 
under  our  obsj^rvation  as  aoroucheurs.     (Kip.  lliS.) 

Diameters  and  Circumferences  Of  the  Head. — We  distinguish  aiitero- 
postorior,  vertical,  and  transverse  diameters. 

The  antero-posterior  di:imi.4t'rs  ari': 

1.  The  occipito-mtmtul  diameter,  wliich,  running  from  the  occipi- 
tal protuberance  to  the  chin,  measures  bA  inches. 
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The  occipito-fronUil  diainn.'ter,  0.  F.,  extending  from  the  occipital  pro- 
tubemnce  to  the  rooi.  of  the  nose,  nioasiirea  4.  (J  inches. 

3d,  Tlie  sub-occipito-bregraatic,  S.O.  B.,  runs  from  the  point  of  meeting 
of  the  occipital  and  the  nucha,  at  tlie  middle  of  tho  grunt  fontanelle,  at 
the  level  pf  the  point  where  the  sagittal  and  fronto-parietal  sutures  cross; 
it  meiisares  3.8  inches. 

The  vertical  diameters  are: 

1.  The  meuto-bregmatic,  M.B.,  from  the  chin  to  the  centre  of  th« 
great  fontanelle;  it  measures  i.4  inches. 

3.  The  triicht'lo-brcgmatic,  Tr,  li,,  or  sub-mento-bregmatic,  S.M.B., 
traverses  the  head  perpendicularly,  from  the  bregma  to  the  anterior  part 
of  the  occipital  foramen;  it  measures  '6.6  inches, 

Tiie  transverse  diameters  are: 

1.  The  bi-p!iriokd,  B.  P.,  the  maximum  transverse  diameter  of  Bud  in, 
goes  from  one  parietal  tuberosity  to  the  other,  an  1    measures  3.8  inches. 

2.  Tlie  bj-ten\poral,  B,T,,  the  minimum  transverse  diameter,  extends 
from  the  [wint  of  beginning  of  tho  parieto-frontal  suture  of  one  side 
to  a  similar  point  ujwn  tho  other  side.     It  is  'S.'i  inches  long. 

The  bi-mustoid  stretches  from  tho  one  mastoid  process  to  the  other.  It 
measures  '.i  inches  {Figs.  168,  1G9). 

These  dimensions  are  those  of  the  undeformed  head;  but  during  its 
passage  throagh  the  pelvis  the  foetal  occiput  undergoes  certain  modifica- 
tions to  which  Budiu  has  called  attention.  These  modifications  are 
normal.  After  having  studied  and  compared  the  results  of  English  and 
QermAn  investigators,  Budin  arrives  at  the  following  conclusions: 

Under  the  influence  of  the  compression  of  tlie  head  by  tho  pelvis,  there 
occurs  a  sliding  and  overriding  of  tho  liones  at  the  sutures,  so  as  to  pro- 
duce a  deformity  varying  with  the  different  presentations.  To  this  we 
will  return  later;  but  the  following  points  may  be  here  noted; 

In  vertex  preseiittxtion.^,  diminution  of  the  diameters  O.M-  and  O.F; 
Increase  of  the  maximum  diameter  sub.  O.M; 
Diminution  of  the  sub-O.Breg.  and  B.T.  diameters; 
Diminution  less  pronounced,  of  tho  diameter  B.P; 
Irreducibility  of  the  bi-mastoid  diameter. 
These  ideas  d liter,  as  is  evident,  from  those  heretofore  held. 

In  breech  presentations — little  or  no  modification  of  the  head. 
In  face  presentations,  increa.so  of  the  diameters  O.M.  and  O-F, 
Pecreiise  of  the  diameters  M.  Breg,  and  S.M.B. 
Li  the  trunk  ho  distinguishes  the  following  diameters: 

Bi-acroiniid 4.4  inches. 

Sterno-dorsal 3.S      " 

Biiliac 3.2      " 

Bi-trochauteric IS.G      " 


FfKCTIOXS  OF  TUE  FOBTUS. 

Nutrition  of  ihe  Fcelus. 

The  nntrition  of  the'ftHtus  piisstrs  through  pluisos  which  correepond  to 
the  different  epochs  of  fcetal  derelopment. 

Before  the  iillantob  is  formed,  the  ovum  derives  its  nourishment  from 
the  rellB  that  form  the  discus  proligerous;  later  it  is  Bustiiined,  through 
its  lirst  villosities,  from  the  albuminous  mutorial  enveloping  it,  and  the 
liquiii  secretions  of  the  uttTiiio  mucous  membrane. 

The  embryo  ouoe  formed,  it  i«  tiie  umbilicul  vehicle  which,  with  the  aid 
of  the  omphalo-nieiienteric  vessels,  furnishes  the  ftJBtus  with  the  materials 
oecasmni'  for  its;  growth.  But  it  is  only  when  the  allaittois  has  conducted 
th«  umbilical  vessels  into  the  chononal  villi  and  the  phiceuta  is  formed, 
that  foetal  nutrition  is  definitely  established.  The  placenta  is  the  oaseutial 
oifiaii  through  which  the  fa>tui}  can  draw  from  the  maternal  orgiuiisin  the 
elements  necessary  for  iti«  growth. 

The  theory  that  the  amniotic  fluid  was  swallowed  and  digested  by  the 
f  I  tu?  lias  fallen  back  into  the  obscurity  from  wliich  it  ought  never  to 
liuve  emerged,  and  all  authors  are  in  accord  in  viewing  the  placenta  as 
the  csaential  organ  of  fcrtiil  nutrition.     But  whdst  the  existence  of  utero- 

' '■: til  vessels — of  direct  anastJimoses  Ixjtween  the  uiuternai  ami  fa^tul 

-was  admitted  thirty  years  ago,  motlprn  authorities  only  have  re- 
cognized the  peculiar  strnctun?  of  the  chorionul  villi,  and  the  ahi?olute 
independence  of  the  two  circulations,  and  have  sought  for  otlicr  explana- 
tioiis. 

iischricht  and  Ercolani  thought  thatt  the  villi  conld  dmw  t!\e  elementa 
of  nutrition  from  the  uterine  glands.  Others  have  supposed  that  osinosia 
through  the  epithelial  niembrancH  that  separate  the  two  circulations 
explained  tlie  nutrition  of  the  fu'tus;  they  confounded  the  respiration  of 
the  fa*tu8  with  its  nutrition. 

C'l  Bernard,  Znnz,  Benicke,  Zweifel,  Fehling,  and  Gusserow  have  es- 
pecially contributed  to  the  elucidation  of  this  problem.  Bornanl  has  called 
attention  to  the  glycogenic  function  of  the  placenta.  It  is  only  a  tem- 
porary function;  for  as  the  liver  is  developed,  the  glycogenic  material 
furnished  by  the  placenta  tends  to  diminish,  until  it  almost  entirely 
dijuippears  during  the  last  nionths  of  pregnancy. 

CL  Bernard,  in  demonstrating  the  existence  of  cellular  elements  whose 
function  it  is  to  elalwrate  the  glycogenic  material,  has  tlcmonstrat«l  by 
that  fact  alone,  as  Pinard  claims,  the  passage  of  the  elenionts  constituting 
that  material  through  the  epithelial  membranes  of  the  villi. 

But  do  all  the  materials  pass? — And  under  what  forms  do  they  do  so? 
For  eX])erienee  teaches  that  while  gaseous  and  liquid  subatanees  may 
thus  pass,  solids,  no  matter  how  finely  subdivided,  cannot  do  so. 

Uoflmann  and  Langerhaus  tried  cinnabar,  Jassinsky  carmino,  Fehling 
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iiidia  ink,  Piutjutio  and  Ballinger  Idood  cbfirged  with  btictori.u  wiliout 
bLMug  uUc  to  find  any  of  thc8o  sxibstjuices  in  tho  ftetul  blood.  Alilfeld 
w;ia  as  unsuccossful  with  madder  and  indian  ink,  and  showed  thiit  in 
pregnivnt  bitches,  fod  exchisivoly  upon  fatty  food,  and  whose  blood  was 
mircharged  with  fat — not  a  single  fat  globule  could  bo  found  in  the  fcftal 
blood. 

On  the  other  hand,  Fehling  proved  that  thcao  same  fatty  substances  in 
solution,  together  with  proteid  and  mineral  substances,  could  pags  into 
the  fuitus.  lieniekc  demonstrated  the  ]iassiige  of  salicylic  acid,  Gusserow 
of  iodide  of  potassium  and  some  liquid  substances;  Zweifel  showed  the 
passage  of  chloroform,  and  Fehling  that  of  carbonic  acid  gas. 

Singe  then  Thomas  has  tried  morphine,  Clouct  phosphorus,  de  Lados 
arsenic,  Constuntin  Paul  and  Baker  lend,  with  surcess.  It  is  demonstrated 
that  the  placenta  is  the  essential  nutritive  organ  of  the  fretus.  But  there 
18  neither  a  digestion,  properly  ao  {jiilled.  nor  any  absorption.  The  nutri- 
tive principles  are  iujoctod  directly  into  the  blood  of  the  fcetus. 

Rfftpimtion  of  iJie  Fa?ius. 

Does  the  foetus  respire  ?  Long  a  moot  question,  it  is  to-day  decided  that 
it  does.  There  is,  it  is  true,  as  Longet  says,  no  respinitian  in  the  sense  of 
aduit  respiration;  but  the  interchange  of  gas,  that  takes  place  in  the 
thickness  of  the  placenta  between  tho  mother  and  child,  constitutes  a  res- 
piration as  perfect  as  that  of  the  full-grown  being. 

Zweifel  has  shown  that  tliis  idea  of  fa^tal  respiration  is  indicated  in  the 
hippocratic  books; — but  that  authorities  were  divided  into  two  camps, 
one  of  which  considered  the  phuu-iita  to  be  a  real  fa-tal  huig,  and  the 
other  claiming  a  pulmonary  iX'apiration  like  tlie  bronchial  rosi>iration  for 
tho  foetus,  it  being  supposed  to  receive  its  supply  of  air  from  the  liquor 
amnii.  The  discovery  of  oxygen  by  Lavoisier,  and  the  reiilization  of  its 
important  role  in  respiration,  seemed  to  throw  light  upon  the  question. 
But  while  Clark  and  Darwin  proved  that  in  the  egg  of  the  chicken  during 
incubation  the  venous  differed  from  tho  arterial  blood  in  color,  while 
Bohii  in  dogs  and  Ilobokcn  in  the  human  fuitus  showed  that  the  blood 
of  the  umbiliojil  vein  is  bright  red,  and  the  blood  of  the  umbilical  arteries 
reddish  purple,  thus  confirming  the  statements  of  Scheel  in  1799,  Schutz, 
Autenmith  and  Bichat  declared  that  they  had  never  been  able  to  ajipre- 
ciatc  such  a  difference. 

Miiller  began  by  accepting  the  theory  of  a  ftetal  respiration — though 
ho  hold  it  to  be  much  feebler  than  that  of  the  new-]>orTi;  hut  he  wion 
rejected  it,  and.  confounding  respiration  with  nutrition,  claimed  tliat 
the  necessary  juices  passed  directly  from  the  nuiternal  vessels  into  the 
fa?tal  blood, 

BisphoIT  rejected  the  theory  of  a  plaoeutid  respiration.  The  yilucenta 
ho  held  to  be  a  maternal  organ.  The  fa'tus  had  no  proper  animal  heat— 
and  neither  liad  it  any  proper  respiration. 
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But  a  reaction  soon  came,  anil  Litxman,  returning  to  tho  i«len  of  a 
placental  resj^iration,  regarded  tho  placenta  as  a  true  respiratory  organ. 
The  oxygen  of  the  placenta  was  not  consumed  by  that  organ,  but  was  in 
great  part  transmitted  directly  to  tho  fu'tus  througli  tho  umbilical  vein. 

Schutz  and  Autenreith,  experimenting  witii  tho  fiptns  of  tlie  rabbit, 
found  its  temperature,  iramediately  after  leaving  the  uterus,  to  be  three 
degrws  BTumur  (30°  F.)  less  than  that  of  tho  mother,  whilst  BilreiiBprung 
clainiotl  that  it  may  be  the  same,  or  more  or  loss  so,  as  tho  temperature  of 
the  noatemal  {Kissages. 

\Vur8ter,  under  (tuasemw's  direction,  was  able  to  prove  that  tho  fa>tus 
b  nun  poBsesseil  a  proiier  animal  heat  of  its  own,  since  he  found  it  in 
bieech  cases  to*  be  higher  in  tho  fuital  rectum  tlian  in  the  nuiternal 
genitals, 

Schwartz  considereil  respiration  proven  from  the  presence  of  urea  and 
aricaciil  in  Uie  fu'tid  urine;  while  Schultz  noticed  that  tho  fu'tus  begins 
to  make  energetic  attempts  at  respiration,  whether  witliiii  or  without  the 
nterint' cavity,  us  soon  iu  the  utero-placentai  circulutiou  is  interrupted. 

Finally,  Tjevaljais  tihowed  that  the  respiratory  centre  is  situated  in  tlie 
incdullii  obloiigatik,  and  Volkmann  proveil  that  the  respiratory  excittibility 
fi<'peijils  upon  the  veuousness  of  the  blfX>d. 

Tiius  there  occurs  in  tho  placenta  an  intorchango  of  gases  analogous  to 
that  »'hich  occurs  in  the  lungs  of  the  new-born  child,  and  which  prevents 
tlie  fa-tuB  front  making  inspiratory  uttemptH.     In  a  word,  tiie  fo-tus  re- 
mains apnwic  because,  the  placenta  functionating  regidarly,  its  blocMl  never 
becomes  venous  enough  to  excite  tho  special  respiratory  centre.     Tho 
foetal  hlixxl  and  the  maternal  blood  arc  only  sepurateil  by  the  walla  of 
cafiillaries;  they  are  in  mediate  contact.     On  ]jolh  ^ides  this  blood  is  in 
active  circulation;  and  since  the  maternal  blood  is  always  saturated  with 
013'gen,  tho  fa'tjil  blood  must  possess  an  efiuivident  quantity.     But  the 
combustion  prtx^sses  are  not  intense  enough  in  the  fu^tus  to  make  the 
ftt'tal  respiration  very  energetic.     And  from  this  small  intensity  of  reapi- 
ration  and  small  expenditure  of  oxygen  arises  the  marked  resietanoc  to 
asphyxia  displayed  by  the  f<et!il  organism. 

Schrooder,  accepting  these  idejis,  has  proved  thut  the  bodies  of  foetuses 
tliat  Muccumb  to  an  interruption  of  the  placental  circulation,  show  all  the 
erigns  of  death  by  asphyxia  or  by  drowning. 

Zwoifel,  following  in  the  line  of  HopiKJ-Seylcr's  researches,  luis  shown, 
by  the  8pectroacoix>,  that  oxyhttmoglobin  exists  in  the  umbilical  vessels  of 
the  fa>tu8,  and  that  the  ubsorptiou  bands  of  oxyluKmoglobin  are  very 
distinct  even  in  cases  where  the  cord  had  been  tie<l  during  delivery  and 
before  the  Brst  fcetail  respiration.  Since,  therefore,  before  delivery  the  oidy 
possible  contact  with  oxygen  is  at  the  placenta  in  the  maternal  blood, 
Zweifcl  has  given  direct  proof  of  the  passiige  of  oxygen  from  the  maternal 
to  tlie  foetal  blood,  and  through  the  epithelium  of  the  chorionic  villL 
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Zweifel  then  bwgan  a  series  nf  esporimonts  npon  proenant  mbbits. 
"which  were  tnw^hootoiniscd,  and  provided  with  :i  ctuiuhi  :nid  me/iirs  of 
artilicial  resi>iratioii.  After  aiiEEsthetization,  lajmnitomy  wms  done  and  tlie 
uterud  opetiod,  while  the  entire  body  of  the  animal  was  submerged  in 
a  TTJ'inr  sJilhie  sohitiou  kept  at  an  even  temperature  of  38'^.  lie  found,  in 
every  case,  that  a«i>hy.vi:i  upon  the  part  of  t]ie  mother  caused  the  blood  in 
the  iimbihcal  vein  to  become  us  dark  as  that  in  the  arteries,  and  that  the 
foetus  tlien  made  attempts  at  inspiration.  On  doing;  artilieial  respviration 
to  tlie  mother  the  vein  refrained  its  normal  eolor.  and  the  fu'tal  respiratory 
attempts  ceased.  Zweifcl  therefore  concluded  that  the  fa'tus  respires 
through  the  placenta,  and  tluit  this  pla<;cDtal  respiration  is  subject  to  the 
fianu!  cotiditions  as  is  tho  respiration  of  the  diiUl  after  birfo. 

'I'hustlie  fo.'tui,  by  mean^i  of  the  pljM^eiita,  absorbs  oxygen  and  gives  np 
carbonic  acid.  Hut,  contained  as  it  is  within  the  l>ody  of  the  mother,  it 
is  not  exposed  like  the  infant  to  any  cousidorablo  loss  of  heat,  and  hence 
needs  very  mu(di  less  oxygen. 

A  fact  that  proves  Iiow  little  oxygon  is  really  necessary  for  the  foetus, 
is  its  resistance  to  asphyxia,  which  we  montionod  above,  and  which,  as 
Tarnier  and  Chantreuil  remark,  varies  with  the  individual  and  probably 
with  certain  conditions  still  unknown  to  us.  "  Thus,  when  the  mother 
dies  of  simple  aspliyxia,  the  foitus  dies  ejisily,  not  only  liecauae  the  fa?tnl 
blood  does  not  receivo  the  oxygen  from  the  maternal  blood,  but  because 
the  latter  takes  from  the  f(Pt4d  blood  the  oxygen  that  does  not  come  to  it 
by  the  respiratory  passages.  The  rapidity  of  the  death  of  the  foetus 
depends  therefore  on  the  rapidity  with  wliich  it  gives  up  its  oxygen  to 
the  mother,  and  this  dej>end8  probably  upon  the  composition  of  the 
maternal  blood.  If,  for  oxani|dH,  thu  mother  has  been  aspljyxiated  by 
the  fumes  of  charcoal,  her  blood  will  contain  an  amount  of  carbon  dioxide 
which  will  render  her  blood  gkibnk's  unfit  for  the  absorption  of  oxygen; 
and  the  maternal  blood  will  take  so  little  oxygen  away  from  the  fa'tal 
blood,  that  the  death  of  the  fa'tus  will  take  place  very  slowly.  Such,  at 
least,  would  appear  to  be  the  conclusions  to  be  drawn  from  the  curious 
experiments  of  Ajidreas  Hugyos  and  Zunz."     (Taraier  and  Chantreuil). 

Circulation. 

The  successive  modifications  through  which  the  embryo  passes  may  be 
characterised  by  three  successive  stages, 

A  first  stage,  marked  by  the  development  of  the  blastoderm  nnd  the 
existence  of  tlie  umbilicid  vesicle.  A  second  stage  in  which  the  allantois 
and  umbilical  vessels  appear  and  dlevelo|ie.  And  a  third  stage — after 
expidsiou,  cliaracterized  by  the  development  of  the  lungs  and  the  organs  of 
social  life. 

These  throe  stages  correajwnd  to  three  successive  circulations.  The 
first  is  the  stage  of  the  blastodermic  or  umbilical  circulation.     The  second 
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is  the  stage  of  the  ullantoid  or  pliiceiitnl  rirciilation.  The  third  is  the 
Btago  of  tJio  pulmonary  or  dofinitivo  circulation. 

We  will  follow  Kolliker  in  our  description  of  the  development  of  the 
heart  and  vessels. 

Fird  drcitiation. — The  first  trace  of  blood  and  vessels  is  visible,  as  we 
liar©  seen,  a  few  liours  after  the  appi-'urance  of  tho  primitive  line,  and 
the  formation  of  tho  first  circulatory  appanitue  occurs  at  the  samo  time  at 
the  centre  and  at  tho  circnmferencc,  in  the  embryo  and  in  the  blastoderm, 
at  tho  litnirt.  oapillarics,  veins  and  arteries.  That  is  to  say,  that,  while 
the  terminal  sinus  is  being  developed  at  tho  perijdiery  of  the  vascular 


Fio.  17t.— FiRfiT  CnwrtTiJkTiON.  — flerinioal  area  of  the  embryo  ot  a  rabhit  ■  iht>  embryo  Is  we«a<m 
llu>  V4<ntrsl  MiirfoLte.  I,  Ti^niiiiial  kIuiu*.  ::,  ()iiiphalo>iii«r«w>nt«ric  vein.  H,  I'uHtcrtor  bmnoh  of  Bame. 
4,  R«<«it,,  Hiivaily  (.-urred  into  an  S.  shape,  fi,  PrlmitlTe  aort«  or  poMfirior  TertebnU  a^t4^rlea.  0.  Om. 
phalo-iiMMSteric  arteriea.   7,  PrimitlTn of>Uc  lohnt.    (After  Atadkc^. 

area,  the  heart  is  being  formed  at  the  centre,  and  between  the  heart  and 
the  terminal  sinus  there  appear  tho  c:ipillaries,  arteries  and  veins.  Then 
the  hoart  begins  to  l)eat,  thi'  pnncfum  j<ahen,i  of  Aristotle;  it  is  then  only 
a  simple  tube,  terminating  at  each  end  in  two  branches. 

The  superior  branches  ore  the  two  first  aortic  arches,  tho  inferior  are 
the  omphalo-mesenteric  veins.  Tho  blood  runs  through  the  two  aortas, 
pnsHua  into  the  liody  of  the  embryo,  and  thence  goes  to  tho  omphalo- 
mcsonteric  or  vitelline  airteries.  which  carry  it  to  the  vascular  aroa.  Thence 
it  goes  into  the  terminal  sinus,  atid  so  into  the  branches  of  the  omphalo- 
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mesenteric  or  vitelline  veins,  wUich  couduct  it  buck  to  tlit*  heart.  Such 
is  the  first  oiriuilation.     (V.  Fig.  171.) 

Second  Cirathitkm. — The  a^jpeamiice  of  tho  allaiitoia  anil  the  timbilical 
vesBels,  with  the  development  of  the  playeatii,  completely  ehauge  these 
circuhitory  conditions,  and  determine  the  second  circulation. 

The  contracting  heart  fiends  the  blood  from  the  left  ventricle  into  tho 
aorta,  and  frem  the  right  vontricle  into  the  pulmonary  artery.  In  the 
aorta  tho  blood  then  divides  iuto  two  streams;  one,  the  larger,  is  direct^nl 
towards  the  hesid  and  arms  by  the  brjichio-ceplialie  trunk  of  the  vessel, 
with  the  left  ijrimitive  a'lrotid,  and  the  left  Hulj-clavicular  artery.  The 
other  stream  passes  iuto  the  descending  aorta,  and  fills  all  the  branches 
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Au.A!nxil>iAHKlioTU  PiucsKXT.- O,  Aiiricl(».  r,  \>ntri,?I.>.  A,  Aorta.  ^.T,  Rl«fat  vertebral  ar- 
Usvy,  IwvIdk  fur  iu  t(>i>tH  tbu  tujrtloarehra  of  the  wiiii<<  hIiIu,  and  k^iIiik  on*  part  lo tiie  c^kiuUic  Ati<l 
ttu!  other  to  tha  caudal  rxtrvmity,  wli«r«  the  nin|>haU>-inet4eiit«rlc  ftrfx'ry,  .-l.r,  artafs  from  It,  aa 
does  alao  the  umbilical  art«ry,  ^.O.  r.O,  Umbillcttlvpulcle.  />/,  PlacwuU  forininit:.  I'.O,  Umbili- 
cal vein,  r.r.  Rlgfht  superior  aiiilluferior  vertebral  vela.  F.C,  Vena  cava  inferior.  AX,  AMytt». 
C.C,  Canal  of  Cuvler.    fCo»/f.) 

that  arise  from  it,  carrying  blood  to  the  organs  of  the  trunk,  the  lower 
limbs,  and  the  phieonta.  Hut  this  aortic  blood  is  not  pure,  since  it  is 
mixed  with  blood  from  tho  right  ventricle.     The  right  ventricle  does 
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indeed  direct  the  blood  to  tlie  pulmonary  ftrtery,  biit  the  lungs  are  not 

fanctionating,  and  but  a  smnll  portion  of  the  blood  of  the  right  ventricle 

goes  iiitx)  them.     The  larger  portion  of  it  goes  through  the  ductus  arteri- 

oeos  into  the  aorta.     The  aortic  blood  Ib  thii3  a  mixture  of  tlie  blood  of 

thtt  left  and  of  the  right  ventricle,  of  arterial  and  venous  blood;  and  it 

is  this  mixed  blood  that  goes  through  the  umbilical  artoriea  to  the  placenta. 

There  the  bloo<l  receives  the  oxygen  necessary  for  tlie  fu'tal  respiration, 

and  is  collected  again  into  the  umbilical  vein.     The  umbilicul  vein  brings 

the  blood  back  to  the  embryo,  where  it  divides  into  two  currents.     One, 

the  larger,  goes  tlirough  the  ductus  venosus  into  the  inferior  vena  cava, 

wliile  the  smalliT  one  goes  to  the  liver  and  joins  the  divisiona  of  the  jwrUd 

vein.    Thus  brought  to  the  liver,  the  blood  returns  to  the  inferior  vena 

cay*  bv  the  liepatic  veins.     The  inferior  cava  thus  receives  the  blood 

from  the  lower  limbs,  the  kidneys,  and  the  pelvic  organs  as  well  as  the 

blood  of  the  umbilical  vein  and  of  the  voiui  porta;  it  then  goes  to  the  right 

auricle,  bat  a  portion  only  passes  thence  into  the  ventricle;  the  mnjor  part 

gwstbrough  the  open  ductus  Botalli  into  the  left  auricle,  thence  to  the 

left  ventricle,  and  meantime  the  bloo<l  thut  has  gone  through  the  brachio- 

cepluiiic,  the  left  primitive  carotid  and  the  left  Butelavrcular  arteries,  is 

gathered  agiiin  into  the  superior  vena  cava,  and,  goingto  the  right  auricle, 

pusses  into  the  right  ventricle,  and  thence  through  the  pulnmuary  artery 

will  ductus  arteriosus  again  into  the  aorta.     Thus  no  part  of  the  favtus 

receives  absolutely  pure  blooiL     (V.  Fig.  173.) 

Third  CircuhiHon. — As  soon  aa  the  fo'tus  has  made  its  first  inspiration, 
tlte  third  circulation,  the  pulmonary  or  definitive  circulation,  is  established. 
The  umbilical  vein,  its  function  gone,  is  obliterated,  and  becomes  the 
round  ligament  of  the  liver;  the  umbilieal  arteries  and  the  ductus  venosus 
also  atrophy.  The  ductus  Botalli  di8a])pears.  aa  does  the  ductus  arteriosus, 
after  persisting  for  one  or  two  days.  The  pulmonary  circulation  replacea 
the  placental  circulation. 

The  two  auricles  no  longer  communicate,  and  the  entire  blood  of  the 
pnlmonary  artery  passes  into  the  lungs.  There  it  becomes  oxygenated, 
and  is  retximed  by  the  pulmonary  veins  to  the  left  side  of  the  heart  and 
80  to  the  systemic  circulation.  Thus,  in  its  turn,  the  third  circulation 
estabUshed.     (V.  Fig.  173) 


Secretions. 

The  secretory  organs  of  the  fuetns  are:  The  ekin,  the  sebaceous  glands 
of  which  secrete  the  vernix  caaeosa.  The  intestinal  mucous  membrane,  at 
first  secreting  only  simple  mucus,  at  last,  with  the  secretions  of  liver  and 
pancreas,  forming  the  meconium.  The  cephalo-rachidian  serous  mem- 
brane, which  furnishes  the  ceplisdo-nichidian  fluid.  Finally,  the  kidneys, 
which  secrete  the  urine.  All  agree  that  urine  is  secreted;  but  is  it 
excreted? — Does  the  fcetus  void  it  into  the  liquor amnii ?     On  the  one  side 
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wti  have  the  distension  of  tho  Ulmlder  at  birth  in  cases  of  obliteration  of 
the  urethni,  the  presence  of  urea  in  the  amniotic  fluid,  and  the  coustaat 
relation  between  the  amount  of  urea  secreted  during  the  last  three  months 
of  pregnancy  and  the  weight  of  the  fcetus  (soe  Liquor  Amnii,  Prochownik). 
On  the  other  hand,  wo  note  that  in  every  case  where  there  has  been 
retontion  of  urine,  there  is  a  vice  of  conformation;  that  the  qoaniity  of 
the  liquor  amnii  bears  no  relation  to  the  weight  of  the  fcetua;  and  finally 
that  the  amount  of  urea  in  the  liquor  amnii  is  not  always  proportionaW'  to 
the  wtnght  of  the  fwtus  (dropsy  of  the  amnion).  In  fact  the  question 
is  one  that  cannot  at  present  be  decided. 

Innkrvation. 

That  the  fcetns  possesses  nerves  is  proven  by  abdominal  palpation, 
which  enablfs  us  to  perceive  frequent  and  spontaneous  fietal  movements. 
Jacquemier  has  proved  de  visu  the  excitability  of  the  nervous  system  of 
the  fcHtus,  by  opening  the  womb  of  a  pregnant  rabbit  and  seizing  with  a 
l^air  of  forceps  the  paw  of  a  fiPtus,  The  f<Ptus  forthwith  showed  signs 
of  agitation.  Pinard,  however,  has  not  found  this  conclusive;  he  re- 
gards tho  niovumeivts  as  being  simply  reflex. 

Such  are  the  functions  of  the  foetus;  but  while  they  suffice  to  permit 
it  to  develop  to  full  term,  they  are  not  nocossarily  sufficient  to  allow 
it  at  any  period  to  begin  an  extra-uterine  life.  A  certain  amount  of 
development  of  its  organs  is  necessary.  For  though  the  law  fixes  the 
period  of  vi;ability  at  six  months,  obstetriciansi  phice  it  at  seven.  The 
weight  of  the  fcfitua  has  nothing  to  do  with  it,  for  very  small  infants  have 
survived.  Wo  ourselves  have  8i?on  one  livo  that  only  weighed  2.09 
pounds.  It  was  born  one  week  before  the  beginning  of  the  seventh 
month,  counting  from  the  last  menstruation.  It  is  now  a  girl  two  years 
old,  of  average  weight  and  development.  On  the  other  hand,  wo  have 
hiid  occaaio!!  to  see  another  child,  also  u  girl,  born  at  term,  and  weigliing 
then  two  and  one-half  pounds,  which  now,  at  fourteen  months,  weighs 
only  fourteen  poumls.  She  has  eight  teeth,  can  walk  alone,  and  is 
beginning  to  talk.     These  C2ises,  however,  are  entirely  exceptional. 

AtXITUDB  and  PoSITIOJf  DF  THB  F<ETnS. 

By  attitude  of  the  fcetus  we  understand  the  relations  of  the  different 
parts  of  tlio  faHua  to  each  other  and  to  the  uterus.  Enclosed  in  a  cavity 
of  limited  extent,  the  ftutua  is  so  placed  as  to  occupy  the  least  possible 
space.  It  is,  as  it  were,  folded  upon  itself.  The  trunk  is  flexed,  the  chin 
touches  the  sternum,  the  upper  limbs  are  crossed  upon  the  chest,  the 
lower  ones  crossed  and  foldiid  ujion  themselves,  so  that  the  thighs  are 
flexed  upon  the  pelvis,  tho  legs  flexed  upon  the  thighs,  and  the  heels 
applied  to  the  buttocks.  In  the  free  space  between  the  upper  and  lower 
limbs  the  cord  is  placed.     The  entire  foetus  is  in  the  attitude  of  flexion, 
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au(]  forms  an  ovoitl,  the  large*  L^ud  of  which  is  formed  by  the  pelvic  ex- 
tremity, and  tlu'  enirtller  by  the  cephalic  end. 

This  sittitudo  is  in  large  measure  due  to  tlH<  pretssurL-  of  the  walls  of 
the  uterine  cavity  upon  the  foetus;  but  we  cannot  admit,  with  Murtel  and 
Pinard,  that  the  flexed  attitude  is  duo  to  causes  solely  material  andextrin- 
sio.  Without  accepting  the  theory  of  instinctive  reason  on  the  part  of 
the  fcptus  (Dubois),  or  tlu:  notion  of  vital  causes  (Simpaon),  we  must  not 
forget  that  flexion  is  one  of  the  first  phenomena  of  embryonal  develo})- 
ment.  From  the  very  fii-st  day  the  embryo  tends  to  incurvation.  This 
primal  curvature  Beems  to  continue  to  the  end  of  i)rcgnancy,  and  i?,  we 
think,  hugely  rcsiMJnsible  for  the  attitude  of  the  fmtua  in  the  uterine 
cavity.    (Fig!  174.) 


Fia.  174.— 'AirmmK  o»  F«n»,  IsmnnmoH  or  Puacbnta.    (After  Sckultte.y 

The  cephalic  extremity  is  usually  lowest  in  the  utenis,  and  in  preg- 
nancies that  go  to  full  term.  The  head  i.s  usually  the  presenting  part, 
though  this  is  not  so  frequently  the  case  in  premature  birtlis.  Ac- 
coucheurs have  sought  to  explain  this  fact  by  various  theories.  The 
most  ancient  is  that  of  Hippocrates,  which  supposed  that  the  fa'tua 
was  originally  head  uppermost  in  the  uterus,  where  it  was  held  by 
bands  proceeding  from  the  umbilicus.  At  the  end  of  the  seventh  month, 
the  legal  time  of  labor,  these  bands  broke,  and  the  fa'tus,  from  its  own 
weight,  turned  a  somersault,  and  so  jilaced  itself  head  downward.  At 
the  moment  of  delivery  the  child  emerged  by  its  own  efforts,  ita  feet 
being  bmocd  against  the  fundus  uteri.  Hence  the  difficidty  of  delivering 
dead  infants. 

Aristotle  insisted  upon  the  correctness  of  this  theory,  and  showed  tliat 
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tbp  part  of  the  body  abore  the  umbilicus  is  more  voluminons  than  that 
below  it;  hence  the  heinl  must  tontl  to  full  towunlu  the  uterine  orifice. 

Eealtloa  Colombus  recjogiiizetl  tliree  presentations :  let,  and  most  fre- 
quently, by  the  head;  2d,  by  the  pelvic  extremity  ;  3d,  and  least  common, 
by  the  trunk. 

Jean  Femel  a<loptod  the  theory  of  Ilippocratea,  and  believed  that  the 
fcBtu*  tore  the  membranea  with  its  hand.s  and  fet^t. 

Amhroise  Pare  claimed  that  the  foetus  instinctively  placed  itself  head 
iloTTuwanl,  since  delivery  is  moat  easy  in  that  position. 

Umotte,  Smellie,  Solayres  de  Renhac,  and,  especially,  Baudelocque, 
combuted  the  somersault  theory  and  finally  overthrew  it. 

Bumlelocque  showed  by  autopsies  that  the  head  could  occupy  the  in- 
ferior segment  of  the  uterus  before  tlie  seventh  month.     Then,  culling 
attention  to  the  minuteneas  of  the  ftetus  during  the  first  months,  as  com- 
purwl  with  the  size  uf  the  uterus  and  the  luuount  of  the  liquor  amnii, 
and  its  necessary  mobility,  to  the  anterior  flexion  of  the  fu-tus,  and  to 
the  weight  of  the  cephalic  eitroraity  in,  comparison  with  the  rest  of  the 
body,  he  claime<l  that  it  was  impo:?sible  to  iiclicve  that  tiio  fivtus  ix'mained 
motionless  for  months  at  a  time  in  the  inferior  segment  of  the  womb. 
The  uterus  at  term  forms  an  ovoid,  the  kirfjer  end  of  which  is  upper- 
most.    The  head  fits  itself  into  the  lower  and  more  |H)inted  extremity, 
the  buttocks  and  legs  lie  in  the  larger  end.  and  the  fo'tus  has  as^siimed  its 
normal  p«j8ition.     The  Bomersault,  lie  elaiinwl,  could  not  take  place  at 
the  seventh  month,  since  the  length  of  the  fcetua  is  greater  than  the 
diameter  of  the  uterus. 

Bichut  called  attention  to  the  agility  and^  mobility  of  the  ftetus,  and  to 
its  sugjtension  by  the  cord.  Hl*  udmits  that  it  i»  not  until  it  is  to  a  certain 
extent  developed  that  it  is  definitely  fixed  head  downwai*d. 

Tcrraanini,  Kilian,  Schmidt,  Cams,  Ilitgcn  and  Stein,  regjirded  the 
point  of  placental  insertion  as  the  detiirmining  point  in  the  p<3sition  of 
the  fa?tu8- 

Paul  Dubois,  in  a  series  of  celebrate<l  experiments  with  fietuses  of  four 
to  nine  months,  proved  that  the  centre  of  gravity  is  not  sitniited  in  I  lie 
head,  but  at  a  point  in  the  trunk  near  it.  He  returned  to  the  theory  of 
Ambroise  Pare.  "  The  fcetus  by  inetinctive  or  voluntary  determination 
makes  cerfciin  movements,  until  it  finds  the  position  moat  favorable  for  its 
sojourn  in  the  uterus,  and  fur  delivery." 

Veit,  repeating  Paul  Dubois's  experiments,  arrived  at  a  different  con- 
clusion, and  together  with  Battlilener,  Matthews  Duuam  and  Schroeder, 
rctumetl  to  the  somersault  theory. 

Simpson  offers  the  following  objections  to  it: 
Ist.  The  vertical  i>osition  that  the  theory  assumes  is  not  constant 
2d-  The  infant  cannot  be  regarded  as  suspended  from  th*-  umbilical 
cord,  for  it  is  too  long,  and  ton  fn-quently  twisted.     The  placental  site  at 
the  fundus,  also,  ia  very  variable. 
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.1(1.  Ilyrlroceplnilio  foetuses  rarely  present  by  the  head;  acephalic 
f(;etu8L>8  frequently  do  so. 

4tli.  In  still  or  premature  births  {up  to  tlio  Beventh  month),  presenta- 
tion of  the  inferior  extremity  ia  relatively  frequent.  He  regards  the 
muscular  movements  of  the  f<£tus  as  the  cause  of  vertex  presentation,  but 
claims  that  they  are  purely  reflex  motions  and  not  due  to  instinct  or  voli- 
tion. The  uterus,  rouudetl  up  to  the  sixth  month  of  pregnancy,  becomes 
thereafter  oval,  with  its  smaller  extremity  directed  downwards.  The 
ftetus  in  the  same  way  forms  an  ovoid,  the  larger  end  of  which,  placed  at 
the  fundus,  consists  of  the  breech  with  the  inferior  extremities.  In  any 
other  position  it  presses  upon  the  uterine  walls,  which  in  their  turn  react 
and  provoke  reflex  fcetal  movements,  which  persist  until  a  vertex  pre- 
sentation is  attained. 

Though  denied  by  Ritgon,  Wolckler,  Oazeaax,  and  Jacqnemier  accepted 
this  theory. 

Gfturiet,  Credi',  Kristeller  regard  the  uterine  contractions  occurring 
during  |iregujincy  as  the  cauw  of  the  cephalic  presentjition. 

Sctiuzoui  admits  all  the  Huggested  causes  :  the  effect  of  specific  gravity, 
the  influence  of  the  shajie  of  the  uterine  cavity,  of  the  form  of  the  fa'tus, 
of  the  quantity  of  the  liquor  amuii,  and  even" the  active  movements  of  the 
ftetus. 

Cohnstein  Iwlievesthat  the  different  conditions  of  the  foetal  circulation, 
during  the  first  six  months  and  after  that  time,  will  explain  the  relative 
frequency  of  vertex  presentations.  Until  the  sixth  niotitli.  the  superior 
half  of  the  fcetus  receives  more  blood  than  the  inferior  half;  the  latter  is 
heavy  from  the  iucreaseil  viuseu|ar  tension,  and  hence  frequently  presents. 
But  at  the  seventh  month  an  inversion  occurs,  so  that  the  lungs,  which 
are  not  functionating,  and  wliich  are  not  therefore  subject  to  their  sub- 
sequent pressure,  may  receive  the  increased  blood  pi'esaure  ! !  ! 

Aa  we  see,  there  arc  explanations  enough;  unfortunately  there  are 
numerous  objections  to  each.  It  is  to  Pajot  that  tlie  merit  belongs  of 
hanng  first  formulated  tlie  law  of  fcrtal  accommodation,  which  is  as 
follows: 

"  When  one  solid  body  is  contained  in  another,  and  if  the  latter  is 
alternately  in  a  state  of  motion  and  of  rcjiose,  and  if  the  surfaces  are 
rounded  and  smooth,  the  included  body  constjintly  tends  to  accomnimlate 
its  B\m\yQ  and  dimensions  to  the  shape  and  capacity  of  the  containing 
body." 

This  law,  which  we  accept  in  its  integrity  for  pregnancy  as  well  as  for 
delivery,  is  only  aiiraitteil  as  active  by  Tarninr  and  Chantreuil  during 
delivery.  They  return  to  the  theory  of  Dubois  and  of  Simpson,  without 
deciding  whether  the  movements  are  instinctive  or  reflex.  The  fa>tns  is 
pressed  upon  by  the  uterine  walls,  they  say,  seeks  the  most  convenient 
position,  and  adopts  an  ovoid  shape  to  correspond  to  that  of  the  uterus. 
The  following  positions  may  be  assumed: 


THE   F<ETIT8. 


245 


1.  The  narrow  transveree  diameter  of  tlie  uterus  hinders  trunk  pre- 
sentations; honee  the  foetal  ovoid  tends  to  place  itself  vertically,  cither  by  ' 
Its  OTii  movements,  or  in  consequence  of  uterine  pressure. 

2.  At  the  fifth  and  sixth  mouths  of  pregnancy  the  jielvic  extremity, 
irith  the  limbe,  is  no  larger  in  volume  than  the  head;  hence  either  end 
of  tiio  fo'tal  ovoid  may  occupy  the  inferior  segment  of  the  uteruB,  and 
breech  presentations  are  as  common  as  those  of  the  vertex. 

3.  Toward  the  close  of  pregnancy,  the  development  of  the  buttocks 
4uid  the  lower  limba  is  such  that  the  pelvic  becomes  larger  than  the  ce- 
phulic  extremity,  and  the  fa'tus  changes  its  jwsition,  and  remains  hwvd 
downward.     Hence  the  frequency  of  vertex  presentations  at  term. 

4.  These  changes  explain  the  active  movements  made  by  the  foetus 
'luring  prt^ancy. 

"This  jjosition  of  the  infant,"  says  BaiUVi  **  is  the  mechanical  result 
<»f  the  shapes  of  the  contuininl  body  and  of  its  envelope,  and  is  doubtless 
wconiplished  by  the  contractions  of  the  uterus  and  the  sluikiug  of  tlie 
ffttus  by  the  motions  of  the  mother." 

Pinard  says:  "  It  is  now  univei^sally  admitted  that  iu  the   first  six 
months  of  pregnancy  the  fundus,  or  superior  segment  of  the  uterus,  is 
niore  developed  tlian  the  inferior  segment,  antl  that  the  head  is  at  that 
time  the  largest  psirt  of  the  fuetus.     J  Juriug  the  entire  period  of  pregnancy 
liijlliiii  uterine  contractions  occur;  and  it  is  iiroven  that,  when  the  uterus 
coutracts,  it  diminishes  its  transverse  and  increases  its  longitudinal  diam- 
eters,   and    as    no    woman    remains   motionless    during  gentation,  the 
movements  of  the  mother  must  react  more  or  less  upon  the  fcetus." 

Martel  goes  still  further:  *'  Tlio  accommodation,"  he  says,  "  must  have 
been  difficult;  there  must  have  been  some  special  obstacle,  when  the 
vertex  does  not  come  in  contact  with  the  sujjcrior  strait."  He  believes 
that,  ait  the  end  of  gestation,  the  fa-tus  becomes  much  less  mobile,  and 
remains  in  the  pwition  given  it  by  the  contnietile  sjic  in  which  it  is  lodged. 
He  finds  the  cause  of  the  folding  of  the  fa«tal  lx)dy,  and  of  xtA  fixation, 
in  the  diminution  of  the  amount  of  liquor  amuii  as  compared  with  the 
volume  of  the  fcetus. 

Statistics  all  confirm  tlie  law  of  ucrnmmodation  as  stated  by  Pajot. 
Pinanl,  who.  like  all  Frencli  aecouclu-urs.  admits  this  law,  regards  the 
abdominal  wall  as  the  main  factor  rather  than  that  of  the  nterus.  While 
we  do  not  deny  that  the  contraction  of  the  svbdaminai  parietes  does  have 
a  certain  influence,  it  must  be  much  inferior  to  the  contructions  of  the 
uterine  muscle  its«,flf.  For  Herigntt  lias  demoustrjvted  that  the  shape  of 
the  uterus  has  great  influence  ujion  the  presentation,  nnd  that  Rhiipe  does 
certainly  not  depend  exclusively  upon  the  support  olTercd  to  the  organ 
by  the  abdominal  parioti<M.  There  are  certainly  other  elements  in  the 
question,  though  Pinard  makes  liijlit  of  them.  Wombs  vary  in  thickness 
and  iu  tonicity,  e8]>ecially  after  repeated  childbirtha.     For  if  we  find  in 


inultipariB  a  larger  proportion  of  presentations  other  than  vertex  than  we 
do  in  {trimipij]"a?,  it  is  not  only  because  the  alniomimil  walls  are  flat  and 
relaxed,  but  because  the  uterus  has  lost  its  tonicity  aud  resisting  power. 
Is  it  likely  that  the  abdominal  wall,  so  thin  in  eertain  women,  and  sepa- 
rated from  the  fa^tus  by  both  u terns  and  liquor  amiiii,  shoidd  have  a 
greater  action  on  the  foptus  than  the  walls  of  the  womb?  As  Martel  Siiys, 
how  can  we  admit^hat  relaxation  of  the  abdoniitial  wall  will  in  any  way 
affect  the  interior  of  the  uterus,  unless  there  is  also  relaxation  of  the 
uteriue  wall  itself.  The  uterus  might  fall  forward,  but  the  rh!inir<*  would 
be  merely  one  of  position;  the  organ  Avould  still  preserve  the  sha^Mi  of  au 
ovoid,  with  the  smaller  extremity  directed  downwards. 

If,  in  primipane,  the  iiead  engages  more  often  than  in  multipara?,  it  is 
not  because,  us  Pinard  says,  the  inferior  segment  of  tlie  uterus,  the 
uterine  diaphragm  as  he  calb  it,  descends  with  the  head  into  the  pelvic 
cavity  in  the  one  case,  aud  in  the  other  case  remains  above  it.  Xo  !  The 
inferior  segment  of  the  uterus  descends  as  much  in  the  one  case  as  in  the 
otluT.  If  the  heiwl  engages  in  primiparte,  while  it  does  not  do  so  iu 
multipane,  it  is  beciUise  the  laxity  of  the  abdominal  walls  in  the  latter 
renders  the  accommodation  of  foetus  to  uterus  less  complete  and  less  in- 
timate. 

This  can  he  proved  by  ordinary  observation.  When  primipanp  arrive 
at  the  end  of  their  pregnancy,  Ave  find  the  head  engaged  and  intimately 
applifd  to  the  infi^rior  segment  of  the  uterus,  which  is  so  thinned  by  the 
pressure  of  the  head,  and  so  moulded  over  it,  that  wo  can  feel  the  sutures 
and  fontauelles  distinctly  through  it,  and  if  wo  attempt  to  displace  the 
head,  we  will  displace  the  uterus  together  with  it.  In  multipane,  on  the 
contrary,  the  contact  is  never  so  intimate;  the  heiul  is  always,  even 
when  ongaged,  a  certain  distance  above  the  inferior  segment;  it  is  rela- 
tively mobile  and  can  be  lifted,  and  we  can  feel  it  recede  before  the 
finger  and  leave  the  inferior  segment  of  the  uterus.  The  head  may  be 
engaged,  the  presentation  does  not  chatigo;  but  the  niouhling  of  the 
uterine  pariotes  to  the  head  is  less  intimate,  and  the  accommodation  is 
I  ".ss  perfect.  According  to  our  ideas  the  abdominal  wall  plays  but  a 
si'condary  jmrt  in  the  process. 

How,  unless  we  tjike  into  account  the  peculiar  shaiw  of  the  uterns, 
and  the  special  elasticity  of  its  walls,  can  wo  account  for  tliose  cases  in 
which  wo  see  women  in  successive  pregtiancies,  from  the  first  to  the  last, 
Lave  ft  series  of  breech  or  trunk  presentations? 

We  therefore  entirely  agree  with  the  following  conclusions  which 
Martel  has  enunciated  in  his  theeis: 

"If  engagement  occurs  earlier  in  primipane,  it  is  because  of  the  greater 
rigidity  of  the  uterine  parietes,  which  keeps  the  fo'tal  ovoid  rigidly  in  the 
uterine  axis.  There  is  thus  a  tendency  to  the  projection  of  the  inferior 
part  of  the  uterine  ovoid  into  t 
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op«n  to  receive  it.  This  tlowTiwurd  progression  is  greatly  favored  by  the 
flexion  of  the  head,  which  is  marked  in  most  cases,  though  not  complete, 
mt  the  superior  strait.     Thus  tlu'  liead  preseuts  its  amullost  diameter  ut  the 

•••Uperior  strait,  and  (mwscs  through  it  prematurely. 

"In  multipane,  ou  tlko  other  hand,  tlic  uterine  parictes  are  more  dis- 
tensible, tlio  cavity  ia  larger,  the  fu^tus  is  more  mobile,  and  consequently 

[^iho  presgnre  is  not  exerted  jx^rpendiculariy  to  the  axis  of  the  superior 
strait,  but  to  a  |K)int  behind  the  pelvis,  or  towardts  the  abdominal  walls,  or 

Lercn  to  the  symphysis  [jubis.     Therefore  engagement  dufs  not  so  readily 
take  place," 
Pbesentattons  of  the  F<ETi:s. 
Cephalic  Presentation  tcilh  Flexion  of  the  Head. 
_  Although  the  presentation  lias  been  regarded  by  almost  all  aoconchenrs 
■  a  iiartof  the  mechanism  of  lal)or,  Tarnier  and  Chantreud  rightly  claim 
tliat  it  should  lie  considered  in  the  section  on  I*rcgnancy;  for,  they  say, 
it  is  always  of  the  very  greatest  imiwrtance  to  ret:ognize  the  presentation 
during  pregnancy,  since  it  enables  us  to  transform  vicious  or  defective 
pn-^entaTions  into  favombJe  ones.     Let  us  first  define  what  we  under- 
gtand  by  prtfsentation  and  by  position. 

In  the  earliest  times,  authors  claimed  tliat  the  foetus  could  present  at 
the  superior  strait  by  any  point  of  its  surface,  so  that  the  number  of  pres- 
entations and  iwsitions  adniittod  i)y  them  was  infinite.  To  Solayres  do 
Rt-nhac  l>elongs  the  credit  of  having  first  attempted  a  classification,  lie 
was  followed  by  Biiudelo<*que,  (tardien,  Capuron,  ^kluygrier,  Dng^s;  but 
it  is  to  Mme.  Lacliapeilo  that  we  owe  the  first  exact  definition  of  the  words 
presentation  and  jwsition. 

To  have  a  presentation,   it  is  necessary  that  the  part  tliat  tends  to  en- 
•  gage  at  the  superior  strait  be  voluminous  enough  to  almost  completely  fill 
the  parage. 

By  position  of  the  fa-tus  vui  understand  the  relation  of  this  presenting 
part  to  certain  fixed  points  of  the  pelvis. 

Madame  Liudiapelle  first  showed  tlmt  the  fa-tus  always  presents  itself 
either  by  the  cephalic  extremity,  or  by  the  pelvic  extremity,  or  by  the 
trunk. 

The  cephalic  extremity  may  be  flexed,  presentation  of  the  vertex;  or  it 
may  be  extended,  presoiitation  of  tlie  face. 

The  pelvic  extremity  may  be  completely  flexe<l,  the  inferior  members 
being  closely  applied  to  the  nates,  complete  presentation.  It  may  not  be 
completely  flexed,  and  then  becomes  one  of  three  varieties:  either  the 
thighs  and  legs  are  extended  along  the  ant<irior  surface  of  the  fu'tus,  breech 
presentation;  or  the  thighs  are  extended  upon  the  pelvis  and  the  legs 
flexed  upon  the  thighs,  knee  presentation;  or  both  legs  and  tliighs  are 
extended,  foot  presenbition. 
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The  trunk  presents  always  by  one  of  its  sides,  left  or  right,  but  it  is  the 
shoulder  tliat  occupies  the  superior  strait,  "We  have  therefore  a  presen- 
tation of  Mui  right  fihouUltir,  tind  u  prt'sentation  of  the  left  shoulder. 

Adapted  by  NiK'gch',  Dubois,  Stolz  and  all  the  modern  accoucheurs, 
this  classification  is  the  one  universally  accepted  to-day.  Only,  since  the 
knee  jirescntation  is  exceedingly  rare,  and  since  the  mechanism  of  do- 
liveiy  is  the  suHie,  whatever  bu  the  presentiition,  their  number  hits  been  still 
further  aimplilied,  and  we  admit  only  throe  presentations,  each  one  of 
which  tius  two  A^arieties. 

1.  Presentation  of  tiio  ceplialic  e.vtremityt  head  flexed,  vortex:  head 
extended,  face. 

'I,  Prcjsenution  of  the  pelvic  extremity:  complete,  breech:  incomplete, 
foot. 

3.  Presentation  of  the  trunk:  right  lateral  plane,  right  shoulder:  left 
lateral  plane,  left  shoulder. 

These  presentations  each  represent  one  of  the  main  parts  of  the  foetus, 
and  if  the  parts  descend  vertically  into  the  centre  of  the  pelvis  they  are 
called  clear  or  regular  presentations.  If,  however,  they  are  more  or  less 
inclined  to  the  plane  of  the  superior  strait,  they  are  called  irregular  or  in- 
clined presentiitions. 

Inclination  of  the  presentation  will,  of  coarse,  give  us  some  varieties  of 
the  part  occupying  the  centre  of  the  superior  strait;  thus,  for  the  vertex, 
we  have  frontal,  occipihil  and  parietal  varieties:  for  the  breech,  pubic, 
sacral  and  iliac  varietiei?;  for  the  trunk,  cervical,  alulorninal  and  costal 
varieties.  But  these  irregular  positiona  usually  become  regular  during 
the  conrsc  of  labor.  We  will  study  tliein  in  detail  when  we  come  to  de- 
scribe the  mechanism  of  labor.  At  term,  as  all  statistics  prove,  vertex 
presenUition  is  the  ruk\  We  will  only  give  the  figures  of  Dubois,  of 
Mme.  Roivin,  and  of  Depaul.  Dulwis,  in  2()i0  deliveries  at  term,  found 
1913  vertex  presentations.  Mme.  Boivin,  in  20,517  births,  foniid  19,810 
vertex  presentations.  It  is  not  so  in  prematin-c  births.  Thus  in  1()5 
dead  fietuses,  born  before  Ihe  sixth  month,  Dubois  and  Seanzoni  found: 

Presentation  of  the  cephalic  extremity    .        .        .        ,        81 
"  "      breech  and  feet         ....         80 

"  "      trunk         .  ....  4 


In  1231  births  between  the  sixth  and  eighth  months,  Veit  found; 
Presentjktion  of  the  vertex ,         .         .         898  (62.86  j>er  cent.). 
"  '      breech         .         .         2^3  (10.32        "       ). 

"    .  "      shoulder      .         .  50  (  3.5  "       ). 


1231 
Depaul  recorded,  in  16,233  accouchments,  15,119  vertex  presentations. 
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Vertex  Presentationn,  with  Extension  of  the  Head. 

Although  formerly  considered  bo  dangerous  as  always  to  require  active 
interference,  fjice  preaentjttions  wore  regarded  by  Mine.  Liicha|>e!lo  not 
only  as  liarmless,  bnt  almost  more  favorablo  than  presontiitions  of  the 
Teriex.  This  is  far  from  boiiipr  the  case,  and,  witliout  going  sis  far  liS  <lid 
the  older  authors,  it  can  safely  be  said  that  the  iirnstMit<ition  is  a  troublo- 
Bome  one  for  both  mother  and  child.  It  is  tlu'  rarest  nf  jiII  the  presenta- 
tions: thus  in  15,052  births,  Mme.  Lachapelle  only  found  it  7'^  timee,  and 
in  81,711  births,  Pinard  only  found  it  330  times. 

In  7835  births  at  Vienna       1    "NiegeN'    i  found  it  44  times. 
"    S:>14     ••      *•  Pniguo       \      and      -        **        58     *•' 
*'   7104     ••       "   Gottingen  )    Greiisvr   {        "         3'J     " 
"  16*23:J  births  De|)aul  found  it  only  l»3  times. 
**   8213  births  at  Munich,  llecker  found  49  face  and 
head  presentations. 
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of  Spiegelberg.     Nevertholess,  seconihiry  pivscnUtious  of  tliis  kiii^.!  are 
much  the  moro  frequent. 

Many  different  cjiuses  hiivc  been  invoked  to  explain  fnce  presentations:. 
We  must  refer  the  curious  reader  to  the  works  of  lleeker  and  Buhl,  of 
Freund,  of  Ahlfohl,  and  of  WinckeL  Tho  latter  has  enumeratod  not 
les.s  than  thirty-three  different  ones. 

It  was  lorij^  l)e1ievod  tluit  utorino  obliquity  was  tho  canse  of  face  presen- 
tations. First  i>roposcd  by  Doventer,  tliis  explanation  was  accepted  by 
"Baudelocque,  5Iieha?Us,  lime.  Lachapelle,  Winckel.  and  Matthews  Dun- 
can. 

Tho  latter  says  that,  in  ordinary  labor,  where  the  vertex  prt^sents, 
whether  tlio  occiptit  be  directeil  to  the  right  or  to  tho  left,  the  change  to 
a  face  presentation  is  prevented  by  the  greater  length  of  the  arm  of  the 
anterior  lever  of  tlie  head.  Pressure  from  above,  wlicTi  the  ioiigitudiiml 
axis  of  the  uterus  coincides  with  the  axis  of  the  superior  strait,  causes 
flexion  of  the  head.  But  when  the  posterior  arm  of  the  lever  is  the 
longest,  extension  of  the  head,  and  a  forehead  presentation  results,  the 
first  step  towards  a  face  prea^-ntation.  The  part  of  the  pelvis  where  this 
ocoura  hae  a  rectilinear  axis,  except  where  there  exists  a  slight  inclination 
of  the  uterus  to  the  right.  This  fi-equent  right  inclination  of  tho  uteriiH 
determines,  at  the  level  of  tho  supi^rior  strait,  a  curve  of  t!ie  genital  canal, 
the  concavity  of  which  is  directed  to  the  right  side. 

In  the  great  majority  of  cases  of  right  lateral  inclinaticn  of  the  uterus, 
the  occiput  occupies  the  concavity  of  the  genital  curve  at  the  level  of  the 
superior  strait.  If  the  head  encounters  much  resistance,  tho  occiput 
tends  to  descend  first,  from  the  relative  shortness  of  the  arm  of  the  pos- 
terior leverj  and  since  it  is  placed  nearer  tho  concavity  of  the  canal,  it  is 
nearer  to  the  axis  that  represents-  tho  resultant  of  forces,  an  axis  which, 
from  tho  right  lateral  deviation  of  the  uterus,  runs  from  abovo  downward, 
and  from  right  to  left.  Tho  vertex  presentation  Avill  then  persist.  In  a 
certi'iin  nundjcr  of  cases,  about  twice  in  seven  times,  the  occiput  ap- 
proaches the  right  side  of  tho  pelvic  canal,  the  convex  side,  while  the 
foreliead  touches  the  left  and  concave  side  of  the  canal.  The  resultant  of 
tlTG  forces  will  tend,  of  itself,  to  make  the  foreheail  descend.  This  ten- 
dency of  tho  forehead  to  descend  instead  of  the  occiput  will  bo,  in  most 
caeea,  successfully  resisted  by  the  soft  parts,  which  oppose  the  descent  of 
tho  anterior  part  of  the  head,  the  length  of  tlio  arm  of  the  anterior  lever 
being  much  the*  greatest.  But  in  a  ease  where  the  lateral  inclinatioTi  of 
the  uterus  is  exaggerated,  tliis  resistance  is  overcome,  and  tho  forehea«i 
descends.  In  cases  whero  the  he4id  is  dolicho-cephalous,  the  resistance 
of  the  arm  of  the  anterior  lover  of  the  head  will  be  diminished,  and  in 
gome  cases  will  be  entirely  annihilated.  The  forehead  is  then  obliged  to 
descend  first,  and  extension  will  occur. 

Winckel,  who  admits  this  effect  of  uterine  obliquity,  believes  that  face 
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pn;8fntatioii8  are  moro  easily  proilucod  whuii  the  htu-k  of  ilio  cliild  is 
tunie<I  to  the  right  side.  He  hun  collootud  37ti  cat»esof  lacni  preaoutatiou^ 
and  has  arrived  at  the  following  fondusions: 

I.  Face  prosoutatioiis  oocur  ulniust  as  £req»i«nt.ly  in  primijMtne  as  in 
tnnlti{iarje. 

'i.  One-tliird  of  the  j>riinipane  that  havo  them  iiro  ugcd,  and  have  passetl 
the  S4ge  of  twejity-six  years. 

3.  It  u  rare  to  see  Baocessiye  face  presentations  in  the  same  womni), 
in  cases  of  contrac-ti'J  pelvic. 

Moltiparrf-'  that  Imve  face  presentations  havo  already  had  faulty  pres- 
entations; ('.«>.,  have  an  abnormal  shape  of  the  uterus,  or  dilhnuH  labors 

5.  Contractions  of  the  pnlvis  are  often  coincident  with  face  presenui- 
tions. 

6.  Multiparir.  with  jwdvis  contracted  to  the  second  and  third  degrees, 
|^_]iavi>  face  preaentations  ofteuer  than  havo  priniipant  with  contractocl 
^HpelviK. 

^H       7.  The  presenUition  AL  I.R.  is  to  that  of  M.  I.  Ij.  as  T  is  to  5. 
^^L     8.  Face  prescTUiitions  entail  longer  labors  tluin  do  those  of  the  vertex, 
^^P>^I9. '  They  neetl  interference  oftener. 

I  10.  In  fifteen  jtor  cent,  of  the  cases  tlie  change  into  a  face  presentation 

oocurs  during  hibor. 

II.  Infants  born  by  the  fjuje  are  above  the  average  weight. 
2.  They  are  more  often  stilllwm,  thirtecTi  to  fourteen  per  cent,  being 

deliven^d, 

13,  Not  nnfrequently  bands  of  the  cord  cause  the  death  of  the  child. 

14,  The  membranes  are  oftun  prematurely  ruptured, 

15,  Prolapse  of  the  cord  h  relatively  frequent,  occurring  in  2.25  per 
cent,  of  the  cast^. 

IG.  Face  presentiitions  are  erjnnlly  froqnent  in  nil  countri<'8,  and  occur 
about  once  in  150  birtliH. 


I 


17.  The  presentation  of  the  face  is  never  detiTUjine*!  by  a  single  cause,  M 
Init  by  the  unioji  of  two  or  three  prediaposiug  ones.     The  most  frequent  * 
of  the-«e  causes  are:  eontractiotiH  of  tin*  pelvis,  size  of  the  infant,  Htnall 
quantity  of  liquor  amnii,  a  pendulous  itbdomen,  and  uterine  obliquity 
with  contraction  of  the  pelvis.  _ 

Ilecker  attributes  face  presentations  to  exaggerated  development  of  I 
the  occi}>ut.  The  occipital  protuberance  lengthens  the  arm  of  tlie  poti- 
ttirior  lever,  so  that  the  uterine  eontractions  cause  the  occiput  to  recede. 
ITie  head  see-saws,  the  owiput  ascends,  the  chin  ia  lowered,  and  tho  ■ 
fiioe  prosf'tit*^  Roflin,  however,  has  proved  that  tliis  dolicho-cepbaliciBm 
is  only  secondary,  being  caused  during  delivery,  and  tliat  it  disappears  with 
greater  or  leas  rapidity  after  birth.  ■ 

S<'hroed('r  believes  that  thu  otn-iput  offers  a  greater  resistjinco  than  do<^3 
the  forcliead,  and  that  the  latter  deBcendti,  though  situated  at  the  end  of 
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tliu  longer  levor.  Fasbuiulcr  lays  great  importance  uyion  the  volume  of 
the  fcetuB,  and  Winckol  and  Piiuird  fix  1500  grains  as  tlie  average  excess  of 
weight  of  face  over  ordinary  prosentiitioiis. 

Finally,  a  number  of  authoritiea,  and  especially  Matthews  Duncan  and 
Winckel,  have  called  attention  to  the  effect  of  faulty  conformation  of  the 
pelvis.  Wiuokel,  in  400  face  presentations,  found  eighty-seven  cases  of 
contracted  pelvis.  With  Tarnier,  Chantreuil  and  Pinard,  we  do  not  be- 
lieve that  the  influence  of  this  deformity  is  as  great  as  is  claimed,  for  other 
causes  are  usually  active.  Uterine  obliquity  is  genertdly  very  marked  in 
these  cases. 

Miirtel  believes  that  face  presentations  are  caused  by  external  shock.  An 
abrupt  muscukr  contraction  of  the  abdoruinal  wall  is  not  able  to  effect  a 
complete  change  in  the  vohititin^  of  the  fcetus  to  the  uterine  cavity,  but 
it  can  change  the  relation  of  the  head  to  the  abdominal  strait  when  the 
accommodation  of  form  and  direction,  for  some  cause,  such  as  a  jiolvic 
contraction,  cannot  occur. 

We  bel  ieve  ourselves  that  it  is  imjmssihle  to  attribute  face  presentiitiona  to 
any  one  cause;  for  jus  Winckei  has  shown,  the  causes  are  often  multiple. 
In  his  376  cases  ho  found  ]>elvic  contractions,  large  infants,  small  quanti- 
ties of  liquor  amnii,  pendulous  abdomen,  uterine  obliquity,  in  fact  every- 
thing that  prevents  the  normal  accommodation  of  the  ftetus,  to  be  the 
ordinary  causes  of  face  presentations.  Alilfeld  has  studied  each  of  these 
causes  separaU^'ly,  and  has  arrived  at  the  following  conclusions: 

Tiio  cauEoa  of  face  presentations  are  i^rimary  in  primipnra',  primary  and 
secondary  in  mulr.iparae.  Separating  then,  as  all  the  German  authors  do, 
forelioad  presentations  from  those  of  the  fiice,  and  tidmittingeven  jtrimary 
and  secondary  forehead  presentations,  these  causes  acconling  to  liim, 
are  as  follows: 

1.  Face  Fre^cutntiou — Primary  Cauacs — Primipdriv. — a.  Tumors  of 
the  neck  and  upper  portions  of  tho  thonix.  Congenital  strunm.  b. 
Bands  of  tlio  cord  around  the  neck,  c.  Stricture  of  the  uterus,  the  com- 
pression occurring  at  the  region  of  the  neck.  (L  Exaggerated  develop- 
ment of  the  head  and  tlaonix  as  compared  with  the  normal  lengtli  of  tho 
foetus.  Incresise  of  the  total  ftntal  weight,  f.  Aljsencc  of  neck  in  the 
foetus.  /.  Dolieho-cephalicism,  tho  volume  of  the  chest  being  normal,  or 
over.  g.  Shortiu'ss  of  tho  cord,  which,  dragging  from  before  backwards, 
brings  about  extension  of  the  head.  A.  Twin  ])rognancies,  tho  two 
feu'tuses  lying  longitudinally,  or  the  one  lying  longitudinally,  and  tlie  other 
transversely,     f.   Acrania  or  hemiccphalia. 

Primarif  flausefi.  Multipara', — a.  An  abnormal  separation  of  the  chin 
from  the  chest,  first  degree  of  extension,  b.  Excessive  amount  of  liquor 
amnii,  and  small  volume  of  tho  fo'tus  leading  to  exaggerated  mobility  of 
the  head.  c.  Intra-uterino  dr-atli  of  the  fn'tus,  (Asjdiyxia,  recent  death, 
maceration),     d.  Uterine  obliquity,     e.  rreseutatiou  of  tho  lateral  plana 
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of  the  foetus,  fttid  above  ftll  of  the  belly.  /.  Kapid  outflow  of  the  liquor 
amniu  g.  Sadden  changes  of  position  in  pregnant  females,  in  oblique 
and  ventral  presentation «i. 

Secondari/   Causes,   Multijvircp.  —  iya  not  exist  in  primiparae.     a.  Ab- 

t  normal  contraction  of  the  internal  os,  which  opposes  tlie  engagement  of 

the  neck.     b.  Uterine  or  periuterine  tumors,     c.   Placenta  praevia.     d. 

titigiility  and  tumefaction  of  one  or  both  lipa  of  the  o«.     e.  Obstacles 

jformod  by  the  linea  innominata. 

l8t.  The  fo?t  U8  descends  periiendicularly.  the  fetal  axis  being  panillel 
the  vertebral  column;  if,  for  a  primary  canse,  there  is  a  projecting 
uiput,  this  occiput  will  bo  arrested  by  the  Unoa  innominata,  and  it  will 
while  the  forehead  descends.  2d.  The  ftt'tus  lies  obliquely  with 
(erenoe  to  the  superior  strait,  and  then  occurs  a  presentation  of  the  fore- 
head or  of  the  face,  the  belly  looking  more  or  less  directly  downwards; 
kihen  either  the  o<:ciput  will  be  stopped  by  the  innominatji  ridge,  or  the 
forehead  will  \ye  arrested,  j.  Procidentia  of  an  arm,  more  rarely  of  a 
loot.  g.  Too  large  or  too  long  iliac  spines;  the  sciatic  ligaments  and  tii- 
sities;  small  inclination  of  the  pelvis;  all  these  things  may  arretft  the 
occiput.  I.  Exostoses  or  tumors  of  the  pelvis,  j.  Persistence  of  the 
hymen.     Atresia  of  the  \Tilva  ! ! 

Hemic^phalia  always  causes  face  and  not  foi'ehead  preaentfttions. 
2.  Fiirelijead  presentations — Primary  causes — 1.  Fcetal  hydrothnrax 
or  ascites.  2  Exaggerated  development  of  the  thonix,  or  unlema  of  the 
^^ thorax.  3,  Hydrocephalus.  4,  An  abnormally  short  neck.  5.  Tumors 
^Hof  the  nock,  congenital  struma,  bands  of  the  cord  around  the  neck  or 
^Kforeheai.l.  6.  A  fiptus  before  term,  feeble,  or  maceratetl,  the  increased 
^■Weight  of  the  head  not  being  compensated  by  muscular  action. 

Secondari/  Caiuen. — 1.  Interference  with  descent  of  the  occiput,  the 
nterine  pressure  working   upon   the   citlior  arm  of  the  lever.     2.  Con- 
tractions of  the  pelvis;  in  some  relatively  frequent  casoti^  resistance  of 
le  OS. 

Presentation  of  the  Pelvic  Extremih/, 

The  pelvic  is  the  most  frequent  presenbitioti  itftrr  tluit  of  the  vertex. 
Mine,  lioivin,  in  20,517  births  found  it  .         ,         611  times 

"    Lachapelle,  in  37,895  births  found  it   .         .       13D0  times 
Dubois  "     2,023      "  "         .         .  85     " 

Depaul  "   1G,233     "  "         .         .         633     " 

llecker  "     3.472     "  "        .         .  99     " 

Pinanl  •'  100,000    "  "         .         .       3301     ** 

Mme.  Boivin,  in  her  Oil  pelvic  presentations,  encountered: 

Nates 373  times 

Feet     ..,.-....         234    " 
Knees 4    " 


I 
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We  liave  soon  tlmt  the  presoutiition  of  tho  vertex  results  from  the  per- 
fect accouimudiitioii  of  tho  fa'tus  to  the  uterine  cavity,  wliicli  does  not 
talce  pl;u;o  until  the  sixth  or  seventh  month.  Indeed,  until  then,  the 
amount  of  liquor  amuii  leaves  the  fa'tus  very  mobile;  so  that  the  fcetuii 
may  find  itself,  as  it  were,  suq^rised  and  fixed  in  a  sitting  ]x>sitinn,  with- 
out being  able  to  return  to  a  vertex  presentation,  in  consequence  <rf 
uterine  resistance  or  contractions.  We  may  mention,  among  the  things 
tliat  increase  fu-tal  mobility  and  breech  presentations,  a  special  conforms 
tion  of  the  uteras,  multiparity,  preniatxire  labor,  emallness  of  the  fa'tua, 
death  of  the  fo?ttis,  CKititnictions  of  the  pelvis,  tumors  of  the  uterus, 
vicious  insertion  of  tho  placenta,  hydramnion,  hydroceplialus,  twin  prcj^- 
nancies,  mobility  nf  the  limbs,  and  flnsdly,  premature  rupture  of  the  mem- 
branes, which  may  render  the  presentation  incomplete. 


*.^\>; 


% 
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Fta.  17tl.--HiESKjtTATio!t  or  the  KS"KE3 

Presentnticn  of  f fie  Trunk. 

Trunk  presentations  are,  next  to  face  presentations,  the  rarest  of  all 

Thus:  * 


Jlrae.  Ijiichaiwlle,  in  15,652  births,  had  it 
1*.  JHilMjis  "     2,022      "  " 

Pirnvrd  "  IWjOOO    "  " 


68  times 
13     " 

804     " 
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According  to  Depaul,  the  right  shoulder  presents  a  little  oftener  than 
the  loft;  ah  ICiGO.  Wht'U  tho  fu-tus  preBi'iits  by  the  trunk,  tiie  presenta- 
tion is  never  exactly  transverse;  one  end,  ususvlly  the  breech,  is  the  mora 
elevated.  The  child  always  lies  more  or  less  obliquely,  and  it  is  not,  as 
Tarnier  and  Cliantrcnil  nay,  only  iliiriiig  lal>or  and  under  the  influence  of 
ntcrine  contractions  that  trunk  presentations  occur.  Transverse  presen- 
ktions  can  happily  be  detected  before  labor  ects  in,  thus  enabling  us  to 
transform  them  into  vertex  cases  (except  where  there  are  twins)  by  means 
of  rxternal  version. 

The  cjiuses  of  tnmk  prosontiitions  are  many,  and,  besides  the  peculiar 

ipe  of  the  uterus  to  whirh  IleiTgott  has  called  attention,  multijmrlty, 

cation  of  tl»e  uterine  anil  abdominal  walls,  uterine  obliquity  may  \m 

'mentioned.     We  may  al»>  note   [wlvic  contractions  and  fibromata,  a 

[Ticious  insertion  of  tho  placuiita,  small  size  of  tho  fa-tus,  death  of  tho 

[foptus,  premature  births,  dropsy  of  the  amnion,  twin  pregnancy — in  a 

word,  all  tho  thingu  that  hinder  a  normal  accommodation. 


Positions  of  the  FtetuH. 

By  position  we  under9tau«l  the  relutions  of  tlio  presentmg  p»»rt  to  differ- 
|cnt  pointa  in  the  jwlvis. 

It  is  therefore  necess:try  to  settle  upon  certain  fixed  points,  both  upon 
\\w!  pelvis  an<l  \x\)on  tho  fietus,  for  each  ]iro8cnt:ition.     Authorities  liave 
Iwavs  been  practically  in  accord  so  far  aa  the  jioiuts  njxm  tho  foital  body 
[are  concerned.     Tho  occiput  lias  been  tjiken  as  the  type  of  vertex  presen- 
tations, and  the  forehead  or  chin  as  tluit  of  the  face.     We  ourselves  ])re- 
/er  tlie  chin,  for  it  is  the  part  that  ought,  hke  the  occiput  to  revolve 
laiKler  the  symphysis  to  complete  delivery. 

For  the  pelvic  extremity,  complete  or  incomplete,  the  sacrum  is  selected; 

[for  the  knees,  the  linterior  surface  of  the  tibia;  and  for  the  feet,  the  cal- 

[ctnounu     For  tho  trunk,  since  tho  shoulder  commonly  presents  at  the 

[roperior  strait,  the  acromion  is  tho  characteristic  sign.    We  think,  indeed, 

I  that  the  axillary  depression  forms  a  landmark  more  easily  recognizable. 

[The  thoracic  wall  that  forms  one  side  of  the  crease,  is  composed  of  the 

ribs  and  the  soft  intercostal  spaces,  which  give  to  tho  finger  tho 

)X  aensation  which  Ims  led  Pajot  to  speak  of  it  as  the  intercostal  grid- 

\\nn»     No  other  part  of  tho  fcetus  gives  this  sensation.     It  is  true  that, 

vbion  the  dorstd  n^gion  presents,  tho  ribs  are  a  little  more  difficult  to- 

reach,  and  tho  finger  impinges  instead  upon  the  scapula  lUid  its  s}>ine. 

Bat  it  ia  always  possible,  by  carrying  tho  finger  Iwickwanls,  t<i  reach  the 

tiwracic  wall,  and  so  obtain  a  sensation  tliat  is  typical.     The  apex  of  tho 

uilla,  being  directed  upwards,  always  gives  the  explorer  tho  position  of 

tka  head.     The  acromion  process  is  not  sufficiently  chanictoristic,  and 

it  is  sometimes  the  elbow  that  we  encounter,  it  is  better  to  have  a 

exact  landmark.     For  whether  the  side  or  shoulder  presents,  the  ribs 
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<RilffB78  aoceesibla  It  is  tme  that  to  recognize  the  position,  if  we  use 
theuillit  as  our  guide,  we  must  tisoertain  the  situation  of  the  himd.  But 
tbemain  thing  is  to  exjictly  recognize  tljo  prosoutiition,  and  thu*  preaence 
oftheribs  ia  charactoristic  of  presoiitjitionB  of  the  trunk.  Therefore  we 
majthas  classify  the  landmarks  upon  the  foetus  in  the  various  prosonta- 
donii: 

1.  For  the  vertex,  onciput. 

Z*  For  the  tucv,  chin. 

3.  For  the  natesi,  eacrum. 

4.  For  the  knoes  (?),  anterior  surface  of  tibia. 

5.  For  the  feet,  calcaneuui. 

6.  For  the  trunk,  axilhi,  intercostal  gridiron. 
ere  is,  howevur,  no  such  accord  as  regivrds  the  landmarks  upon  the 

fvis:  and  since  each  author  has  selected  them  arbitrarily,  then*  has  re- 

Ited  a  muUiplication  of  positions,  whicli  renders  tlieir  stiidy  exti-emoly 

cult.    In  addition  to  this,  the  relative  frequency  of  the  positions  have 

cansed  them  to  be  designated  by  nunilw^rs,  and  as  the  ssimo  numbers  do 

lot  apply  to  the  same  positions  with  different  authors,  considerable  con- 

sion  has  arisen.     Njegel^  and  Dubois,  therefore,  rendered  a  true  service 

to  science  and  to  obstetricians,  when  they  considerably  reduced  the  number 

I  of  these  positions. 
They  have  divided  the  symmetrical  pelvis  into  a  right  and  a  left  half. 
Hence  arise  the  two  fundamentid  positions,  and  every  presenting  part 
must  inevitably  bo  either  in  the  right  or  in  t]ic  left  iliac  position.  The 
■diameters  of  the  pelvis  are  four  in  number:  antero- posterior,  oblique,  and 
transverse;  but  the  presenting  part  is  never  originally  in  the  autero-pos- 
terior  j)elvio  diameter.  The  f(i'tal  part  is  always  therefore  in  contact  with 
the  extremities  of  the  oblique  or  tninsverse  diameters,  enpecially  the 
former. 

The  left  oblique  diameter  runs  from  the  loft  ilio-pectineal  eminence  to 
the  right  sacro-iliac  synchondroBit?,  and  the  right  oblifiue  dinmciter  from  tho 
right  ilio-pectineal  eminence  to  the  loft  Bucro-iliac  sympliysis.  The  ftrtjil 
part  will  occupy  one  or  other  cif  tho  extremities  of  one  of  these  diameters, 
and  we  will  have  right  or  left  iliac,  anterior,  transverse  and  posterior 
positions: 


Occipito-iliao  . 
For  the  face: 

Mento-iliac 
For  the  breech: 

Sacro-iliac 

Vol.  I.- 17 


j  Right 
I  Ixjft 


j  Right 
]Lcft 


I  Kight 
)Left 


Anterior, 

Transverse. 

Posterior. 

Anterior. 

Tninsverse. 

Posterior. 

Anterior. 

Transverse. 

rosterior. 
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The  sliouldor,  that  is  to  suy  tlio  liiteral  plune  of  the  fcetus,  remaina. 
This  lateral  plane  may  prestjnt  either  as  a  right  or  a  left  lateral  plane;  and 
according  as  the  back  is  in  front  or  behind,  we  will  have  two  positions 
for  each  lateral  plaue^  for  cuch  shoulder.  In  each  one  of  these  positions 
the  head  will  correspond  to  the  direction  of  the  axillary  fold;  we  will  have 
an  acromio-  or  cephalo-iliac  left  or  riglit,  of  the  left  or  rig;ht  shoulder. 
We  prefer  for  onr  part,  in  the  designation  of  these  positions,  to  refer  to 
the  situation  of  the  head,  ami  we  can  thus  draw  up  the  following  table, 
wliich  comprises  at  once  the  presentations  and  the  positiona. 

Table  of  Pkesentations  axd  Positions. 


Presentatioa. 


Vertex 


Face 


Breech 


Position, 

J  Ijef  t  occipitO'iliac. 
]  Right     " 

J  Left  men  to- iliac. 
(  Right     "         '* 

j  Left  sacro-iliac. 

i  Kight    ••       •' 


lac. 


RightBhoulder|}^[,^«P^l^-i']j 


Left  Bhoulder    J  \f\  cephalo-iliac. 


ht 


Vai'iety. 

Anterior. 

Transverse. 

Posterior. 

Anterior. 

Transverse. 

Posterior. 

Anterior. 

Tniiifiverse. 

Posterior. 

Anterior. 

^Frungverso. 

Posterior. 

Anterior. 

Trjinsverse. 

Posterior. 


Thus  we  exclude  the  direct  sacral  and  pubic  ])osition8  that  the  older 
authorities  iulniitted;  for  they  are  never  primary,  but  occur  during  labor 
aa  a  product  of  the  other  positions.. 

The  above  positions  occur  Avith  greatly  varying  frequency  in  the  d lifer- 
ent presentations.  Statistics  are  not  quite  in  acconl,  hut  the  subjoined 
table  gives  in  oi'^ier  of  presentation  the  general  relative  frequency  of  the 
■various  positions: 

1.  Loft  anti'rior   occipito-iliac, 
3.  Riglit  posterior  ** 

3.  Left  posterior  ** 

4.  Right  anterior  ** 

5.  Right  or  left  transverse  ** 

1.  Riglit  posterior  mento-iliac, 

2,  Left  anterior  " 
'•i.  Right  anterior  " 
•i.  Left  posterior  " 

^  5.  Right  or  left  transverse  " 

Thxis  we  see  the  face  positions  correspond  in  frequency  to  those  of  the 
Tortex;  but  the  transverso  ijositiona  appear  to  us  to  be  a  little  more  fre- 
quent. 


Vertex  ' 


Face 


(O.L.A.) 

(O.R.P.) 

(O.L.P.) 

(O.K.  A.) 

(O.T.R.orI>.) 
(M.I.R.P.) 
(M.I.L.A.) 
(.\I.LR.A.) 
(.M.LL.P.) 
(M.l.T.R.  orL.) 


THK  iCKTUS. 


25{ 


1.  Left  anterior  sacro-iliac  (S.T.L.A.) 

n       ,    I  2.  Right  posterior      "         (8.1. R.P.) 

""**^'*  "^  3.  Left  posterior        "  (S-I-L.P.) 

A.  Right  anterior        "         (S.LR.A.) 

Transverse  breech  positions  are  exceptional. 

Finally,  for  the  trunk,  the  right  presents  a  little  oftenor  than  the  left 
shoulder,  and  the  bock  is  a  little  oftener  turned  to  the  front  than  to  tiie 
rear.     We  thus  have  the  following  order: 

1.  Lf'ft  cephalo-iliac  of  the  right  shoulder 

2.  Right         "  "      left 

3.  "  "  "      right      " 

4.  Left  "  "      left        " 

Causes  of  the  Posmoys. 

Vertex. — Spiegolherg  has  observed  tliat  the  position  of  the  head  de- 
pends upon  the  conformity  of  the  uterus  to  t!ic  pelvis.  The  back  of  tlie 
child  is  plaeed  at  one  side  of  the  uterus,  and  the  lieail  hiis  its  long  diam-j 
eter  m  the  longest  (transverse)  diameter  of  tlie  inferior  segment  of  that 
organ.  If  this  transverse  diameter  and  that  of  the  superior  strait  are 
parallel,  the  sagittjil  suture  will  descend  transversely.  If,  on  the  other 
hand,  the  transverse  diameter  of  the  uterus  is  in  the  direction  of  an 
oblique  pelvic  diameter,  the  head  will  enter  the  superior  strait  in  the  di- 
rection of  the  oblique  diameter.  For  the  fundus  uteri  is  most  frerpiLMitly 
inclined  to  the  right,  and  the  entire  organ  htis  a  movement  of  rotation  on 
itslougitudiiuil  axis,  which  bringa  its  left  aide  nearer  the  anterior  abdomi- 
niil  wall  than  the  right  side.  Therefore,  on  this  left  side  must  descend 
the  heaviest  jiart  of  the  fti'tal  anterior  extremity,  which  is  the  posterior 
half  of  the  head^  and  of  the  back.  (Nfegel6  and  Grenser),  Hence  the 
greater  frequency  of  OLA. 

Tamier  and  Chantreuil  coincide  in  this  opinion.  They  claim  that,  in 
consequence  of  uterine  obliquity  and  the  prominence  of  the  sacro-verte- 
bral  angle,  the  foetal  ovoid  accommodates  itself  better  to  tlie  shape  of  the 
utcru!?  when  the  back  of  the  infunt  is  tunicd  to  the  loft  and  in  front,  and 
the  flexed  head  is  jdunged  into  the  lesser  pelvis.  As  to  the  right  posterior 
])oeition,  accommodation  is  still  easy  upon  condition  that  the  head  extends 
slowly  when  it  engages  deeply  in  the  jielvis. 

Face. — Left  iH:>8i lions  of  the  face  cornispond  to  right  positions  of  the 
head,  and  are  explainable  in  the  same  manner.  It  is  the  same  for  the 
breech. 

As  U)  trunk  positions,  they  are  only  deviations  from  vertex  or  broccli 
positions,  and  are  distinguished  only  by  a  greater  difficulty  of  accommo- 
dation. 

CnANGp:s  OF  THE  Presentations  and  Poi?iTiONS. 

It  is  by  no  means  uncommon  to  see  presentations  and  positions  change 
daring  pregnancy  and  even  at  the  Ijeginning  of  labor.  Favored  by  any 
condition  tliat  prevents  jierfect  fa-tid  accommodation,  those  changes  liave 
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been  especially  Btndied  of  late  years,  and  to  the  labors  of  Crede,  Hecker, 
Heyerdahl,  Valenta,  Schroeder,  Schultze,  Spiegelljerg,  Sutugin  and 
Fasbendor,  wo  owe  our  precise  ideas  upon  tJie  subject.  The  further  we 
are  from  the  end  of  pregnancy,  the  more  frequent  are  these  changes. 

Schroeder  concludes  frojn  his  observations: 

Ist.  The  fcL'tal  presentation  rarely  remains  motionless  from  the  end  of 
the  seventh  or  the  eighth  month  until  the  time  of  labor.  In  113  women 
examined  once  only,  change  of  presentation  was  encountered  in  31. 8G  per 
cent,  of  the  crises.  PrimiparaB  30  per  cent.;  mul{ip:ii"a3  3(J.36  percent. 
In  56  women  examined  twice,  change  of  presentation  occurred  in  59  per 
cent,  of  the  cases.  Priraipane  o'li  jxjr  cunt.;  mnltipane  G(\  percent.  In 
33  women  examined  three  times,  change  of  presentation  was  found  in  76 
per  cent,  of  the  cases.  PriinipuPEe  72  per  cent.;  multiparae  88.9  per  cent. 
In  28  women  examined  severul  times,  change  of  presentation  was  found  in 
8y.3  per  cent,  of  the  cases.  Priniipane  89.3  per  cent. ;  niultipane  100  per 
cent 

2d.  The  changes  are  less  common  in  primipane  than  in  multiparae. 

3d.  They  become  rarer  as  wo  approach  term. 

4th.  Even  when  the  head  is  fixed  in  the  superior  strait,  change  of  pres- 
entation is  poRsiblo. 

5.  When  the  hejid  is  completely  within  the  lesser  pelvis,  change  of  posi- 
tion only  occurs  in  10  per  cent,  of  the  cases. 

Cth.  Changes  are  moro  common  with  contracted  than  with  nonnal 
pelves. 

The  following  tiible,  tiiken  from  Schroeder,  will  show  the  frequency  and 
variety  of  these  ohanges  of  presentations  and  of  positions: 


PresentAtions  and  Positions. 

All  cAseis. 

Prirolpare. 

HuHlfMm. 

Ist  position  of  Vertex  into  2tid  poBition 

of  Vertex. 

50  ti 

mes. 

88  times. 

17  times. 

l8t          " 

'♦          "    2nd 

Breeclx. 

2 

1      «' 

1      " 

1st 

"    1st 

Slioulder. 

3 

3      " 

1      " 

1st 

"    2nd 

i< 

2 

1      " 

1      '• 

2ru]       " 

"          "    Ist 

Vertex. 

:i 

43      " 

38      " 

an<J       " 

..    ij,t            i* 

Breecli. 

I 

0      " 

1      •• 

3nd 

•'    2nd 

I* 

3 

2      " 

1      " 

2nd       '• 

"    1st 

Shoulder. 

5 

8      " 

2      "   , 

2nd       " 

"    3nd 

Id 

1 

0      " 

1      " 

1st 

Breech     "    1st 

Vertex. 

8 

1      •' 

3      " 

2n(l       " 

"    1st           •' 

Face. 

1 

0      " 

1      '• 

2fid       " 

.4         Igt 

VRrtex. 

9 

3      " 

6      " 

2nd 

"    2ad 

" 

3 

0     •• 

8      " 

2nd       " 

"         "    2nd 

Shoulder. 

2 

0      " 

3      " 

1st 

Face       "    1st 

Vertex. 

1 

0      " 

1      •' 

2ml       " 

"    3nd 

li 

1 

0      " 

1      " 

1st 

Shoulder  "1st           " 

If 

4 

1       " 

3      " 

1st 

"    2nd          " 

kh 

7 

4       " 

8      •• 

iBt 

"    2nd 

Shoulder. 

2 

0     •• 

3      •• 

2n.l       ■- 

"          "    l.st 

Vertex. 

4 

O          II 

8      •• 

2nd 

"    2nd 

It 

r, 

0      " 

5      •' 

U  akaown 

Shoulder          "    2nd           " 

(1 

2 

3      " 

0      " 

t* 

'•    8nd 

Breech. 

I 

0      " 

1       " 
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Fasbender,  on  examination  of  418  cases,  has  come  to  the  following  eon- 

clofiioiu:      lat.  In  primiparee  and  multipane,  change  of  presentation  is 

the  rale. 
2d.  The  number  of  changes  found  increases  with  the  number  of  oxami- 

Mtions  made,  and  with  the  number  of  previous  pregnancies. 
Oil  In  multijiarse,  seven  or  more  examinations  have  not  enabled  us  to 

prove  fixity.     In  primipara?,  on  the  contrary,  the  presentation  lias  re- 
mained fixed  during  ftvo  explorations. 
4th.  When  six  examinations  have  proved  fixity,  the  seventh  has  never 

failed  to  bIiow  a  change. 

5th.  Changes  of  position  are  more  frequent  than  changes  of  presenta- 
tion. 

Cth.  Primiparity  gives  us  more  changes  of  position  than  of  presenta- 
tion; multiparity  does  the  reverse, 
7tii.  The  older  the  multiparje,  the  more  changes  occur. 

8th.  Pelvic  contractions  favor  mutations;  and  large  pelves,  on  the  con- 
trary, favor  fixity. 

9th.  In  all  cases  a  large  figure  favors  frequency  of  change. 

lOtk.  Chronic  uterine  catarrh  with  abundant  secretion,  uterine  contrac- 
tions, energetic  action  of  the  abdominal  muscles,  appear  to  favor  muta- 
tions. 

lull.  A  pendulous  abdomen  is  not  a  cause  of  more  frequent  mutation. 

I'Jth-  Neither  is  a  large  development  of  the  abdominal  cavity,  Tho 
contrary  is  the  case  in  hydramnios. 

13th,  An  elevated  position  of  the  foutal  presenting  |>art  at  the  ninth, 
and  more  especially  at  the  tenth  month,  fa.-nrs  change. 

14th.  When  the  head  is  fixed  above  or  within  the  lesser  pelvis,  muta- 
tions are  rarer. 

loth.  During  pregnancy,  an  ascent  of  the  fcf'tjil  ynivt,  with  or  without 
mutation,  may  be  recognized  in  successive  examinations. 

IGth.  A  pronounced  deviation  of  the  fa>tul  part  towards  one  of  the  iliac 
bones  seems  to  favor  changes  of  presentation. 

17th.  The  presentation  appears  to  be  more  fixed  and  constant  in  in- 
fants whoso  hearts  beat  with  a  small  averugL'  frequency. 

iSth.  The  subjective  force  of  fcetal  movement  appears  to  be  increased 
by  mutation. 

19th.  In  primiparaj,  male  cliildren,  and  in  multipara,  female  children, 
most  often  change  their  situation.  On  the  whole,  sex  seems  to  have  no 
marked  influences. 

20th.  It  is  in  cases  where  there  has  been  mutation  that  we  have  the 
best  levelojied  children,  especially  as  regards  Itngtlu 

2lBt.  It  is  also  m  cases  where  changes  have  been  proved  that  wo  most 
often  have  abnormal  shortness,  kriots  and  bands  of  the  cord. 

22d.  The  |)enuaneucy  of  the  |>reBentation  increases  towards  the  end  of 
pregnancy.     (Law  3,  of  Schultze.) 
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23d.  This  applies  to  primiparae  as  well  as  to  multiparoe. 

24th.  It  is  especially  the  presentations  that  do  not  change  towards  the 
end  of  pregnancy. 

25tli.  After  the  fortieth  week  mutation  of  the  presentation  in  primiparae 
has  never  been  encountered. 

2Gth.  But  we  can  prove  that  there  occur  in  them  changes  in  position 
up  to  the  thirty-ninth  week.     (Tlie  opposite  of  Schultze  No.  (»,  Law.) 

27th.   Permanent  fixity  can  only  be  seen  in  the  last  weeks  of  pregnancy. 

28th.  In  multiparse  the  presentation  can  change  until  the  thirtieth 
week.  In  primipane,  in  spite  of  fifteen  examinations,  the  presentation 
has  remained  fixed  after  the  thirtieth  or  thirty-first  week. 

29th.  The  proportion  of  changes  of  presenfcition,  as  compared  with 
changes  of  position,  remains  about  equal  during  the  ninth  and  tenth 
month  in  primiparjE  (the  opposite  of  Law  No.  8.  of  Schultze).  During 
tlie  seventh  and  eighth  month  presentation  changes  are  commoner  than 
those  of  position. 

30th.  The  second  position  changes  nearly  as  often  into  the  first,  as  the 
first  does  into  the  second. 

31st.  Taken  as  a  whole,  the  mutations  result,  in  nearly  half  the  cases, 
in  the  ]U"od action  of  the  first  position  of  the  vertex. 

32d,  If  in  41H  women,  at  the  end  of  pregnancy,  the  relative  frequency 
of  the  first  position  of  the  vertex  is  increased,  it  results  less  from  a  trans- 
formation of  the  second  position  into  the  first,  than  from  the  transforma- 
tion of  other  positions  into  it.  Tarnier  and  Chantreni]  claim  that  changes 
of  position  are  commoner  than  changes  of  presentation:  that  the  trans- 
formation of  vertex  into  breech  is  very  mre,  while  other  presentations 
often  nhango  into  vertex,  and  especially  into  OLA.  That  is  to  say,  the 
changes  tend  to  bring  the  foetus  into  the  most  favorable  position — the  first 
of  the  vertel. 
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sible  signs,  probablo  signs,  and  certain  signs. 

Probable  Sioks. 

The  first  and  most  important,  of  nil  is  the  snppresaion  of  the  menses, 
but  it  18  only  of  value  in  women  who  iire  usually  very  regular  in  their 
monthy  periods.  In  a  certain  number  of  females  there  occurs  during 
the  first  months  of  pregnancy  a  sanguineous  flow,  but  it  is  never  just  like 
im  ordim»ry  menstruation.  It  varies  from  it  always  in  quantity  or  in 
quality,  and  if  its  appearance  sometimes  falls  at  the  itsual  catamonial  epoch, 
this  is  a  matter  of  simple  coincidence,  for  this  bloody  flow  may  occur 
indifferently  at  any  time  of  the  month. 

Suppression  of  the  catamenia  is  not,  howeVer,  an  absolute  sign,  since 
we  find  in  all  authors  accounts  of  wonion  who  have  continued  to  men- 
struate during  the  first  months  and  even  during  the  entire  period  of 
pregnancy.  Dnrosiez  has  drawn  attention  to  the  iwrsistence  of  the  menses 
during  pregnancy,  and  the  tendency  to  abortion  in  women  affected  with 
mitral  stenosis,  at  least  during  the  first  tlirce  or  four  months.  More 
than  this:  cases  have  been  recorded  where  women  only  menstruated 
during  pregnancy,  but  these  cases  are  entirely  exceptional,  and,  as  a  rule, 
suppression  of  the  menses  is  constant  m  pregnant  women.  Other  signs, 
such  as  bloating,  and  modifications  of  the  uml>ilical  cicatrix,  have  not  the 
least  value. 

It  is  the  same  with  the  voluptuous  sensation  and  other  phenomena  ex- 
perienced by  certain  women.  I  have  a  young  patient  who  is  at  her  fourth 
pregnancy,  and  all  fonr  times  the  coitus,  that  seemed  to  her  to  bo  the  im- 
pr^nating  one,  was  followed  by  syncope,  which  had  never  occurred  in 
other  sexual  connections. 

[A  few  years  ago,  Jorissenne  called  attention  to  the  fact  that,  in  early 
pregnancy,  the  pulse  rate  remained  unchanged  in  changes  of  position  of 
the  woman,  and  he  based  on  this  fjirCt  tlie  early  diagnosis  of  pregnancy. 
Other  observers,  however,  have  not  found  the  sign  constant.  Frey,  of 
"Washington,  claims  that  a  difference  of  .7°  between  the  vaginal  and  axillary 
temperatures  points  to  pregnancy. — Ed.] 

It  is  different,  however,  with  the  changes  in  the  nipple,  the  appearance 
of  the  areola,  the  tubercles  of  Montgomery,  the  presence  of  milk,  which. 
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though  liable  to  deceive  in  women  who  have  alreaJy  had  children,  are 
of  con8i«leniblo  imjxtrttince  in  women  who  have  never  been  pregnant. 
Some  authoi-s,  and  Cazoaux  amongst  them,  regard  them  aa  of  such  im- 
portance as  to  be  an  almost  certiiiii  sign.  "  In  a  young  woman/*  says 
Cazeaux,  "who  has  never  had  children,  wliose  breast  shows  a  brownish  and 
reddened  areola,  and  the  tubercles  which  we  have  described,  1  would 
diagnose  pregnancy  almost  with  certainty,"  [A  statement  a  trifle  too! 
strong,  for  in  cases  of  ovaritis  these  mammary  signs  may  be  most  clearly 
marked.— Ed.] 

Let  UB  note  finally  the  various  pigmentations,  the  brown  abdominal 
line,  the  violet  markings  (old  markings  aro  white,  like  old  scars)  tho 
color  of  the  vulva^  etc. — 

Certain  SioNa. 

The  certain  signs  of  pregnancy  are: — 

Ist.  Active  fa:ital  movements — perceived  by  the  acconchenr. 
2d.  Communicated  movements,  abdominal  and  vaginal  ballottement. 
3d.   Beating  of  the  fartal  heart. 
Each  one  of  these  signs  alone  will  suffice  for  the  diagnosis  of  pregnancy; 
but  they  must  be  recognized  by  the  obstetrician  at  more  than  one  ex- 
amination. 

For  instance,  every  woman  who  believes  herself  pregnant  without  being 

so,  feels  life;   therefore,  another's  hand  must  perceive  the  motion.     Let 

us  see  what  means  we  possess  to  detect  these  signB,     They  are: 

Ist.  External  o.\amination. 

2d.  Palpation. 

3d.  Vaginal  and  rectal  touch. 
4th.  The  hi- manual  palpation. 

External  Examination. 

Tlae  inspection  of  a  woman  whom  we  suspect  to  bo  pregnant  should 
begin  at  the  face,  when  wo  often  detect  that  peculiar  brownish  pigmentation 
called  "la  mastiue,"  or  chloasma;  then  the  breasts  should  be  examineti  for 
pigmented  areola,  or  the  tubercles  of  Montgomery,  and  for  the  peculiar 
markings.  The  aMomen  may  be  increased  in  size,  and  show  a  pigmen- 
tation that  extends  from  the  pubes  to  the  xyphoid  appendix;  this  is  the 
brown  line.  On  the  sides  of  the  abdominal  walls,  and  down  the  thighs, 
|)ecuUar  markings  may  exist,  recent  ones  being  of  a  livid  blue,  rosy  or  red, 
while  old  ones  in  multipane  are  white,  and  look  like  old  cicatrices.  The 
labia  majoni  are  more  or  loss  puffed  up  and  swollen,  the  orifice  of  the 
vagina  is  more  or  less  deeply  colored,  and  sometimes  shows  varices  like  the 
labia  majora  and  the  inferior  limbs;  the  vaginal  mucus  membrane  is  livid, 
and  is  bathed  with  a  white  or  yellowish-white  secretion,  wliich  is  more 
or  less  abundant  in  different  women. 
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The  abdomen  is  more  or  less  prominent  according  to  the  stivgc  of 
pregnjincy,  so  much  so  as  to  sometimes  fall  forward  liko  a  sack,  but  alwaya 
forming  a  considerable  protuberance,  varying  with  the  amount  of  rtisistance 
of  the  abdominal  vail.  The  umbilical  cicatrix  may  be  promiTient  or 
depressed,  or  drawn  upwards  or  downwards;  it  is  alwa^-s  more  or  less  en- 
larged. Finally,  two  peculiar  phenomena  may  be  noticed.  The  one  is 
seen  in  women  who  l»ave  thin  abdominal  walls,  and  consists  of  momen- 
tary elevations  and  depressions  of  jxjrtions  of  th«  abdominal  surface  from 
•iCtive  fcetal  motions.  The  other  is  a  special  projection  of  the  abdomen 
seen  in  some  women  when  they  lie  curled  up  in  bed.  It  is  only  seen  in 
maltiporx,  and  is  due  to  the  projection  forward  of  the  uterus  between 
the  scjiarated  borders  of  the  recti  muscles  from  yielding  of  the  linea  alba 
(eventration. ) 

At  the  close  of  pregnancy  the  uterus  fills  the  entire  abdominal  cavity, 
and  tiie  thorax  is  drawn  up  high  to  enlarge  the  abdominal  cainK.':ity. 

Any  of  these  signs,  it  is  true,  niiglit  be  fouiul  in  states  other  than 
tliat  of  pregnancy;  taken  singly,  tliey  do  not  count  for  much,  but  to- 
gether they  have  a  very  great  importance. 

Percussion  has  only  a  very  relative  value  hi  the  diagnosis  of  pregnancy. 
It  gives  us  but  very  incomplete  infornmtion,  and  is  otdy  of  value  when 
associated  with  other  melbods  of  oxpionttion.  But  it  is  v«M'y  diiTerent 
with  auscultation,  for  the  hearing  of  the  fi»tal  heart  sounds  is  a  certain  sign 
of  pregnancy. 

Abdominal  Palpation. 

First  described  by  Mercurius  Scipio  in  H-Ol,  then  by  Dfonis,  Rooderer, 
Smellie,  and  Baudeioo<iue,  abdomiruil  palpation  was  not  considered  of 
much  use  to  the  obstetrician,  when  Wigand,  in  1813,  attempted  to  show  its 
importance  and  to  fix  its  rules.  After  him  Joerg,  Schmidt,  Ilohl, 
Velpeau,  Devilliers,  Cliailly,  and  Hubert  de  Lonvjiin,  described  this  mode 
of  exploration;  but  it  was  Mattel  who  first  develo|H3d  all  its  details  and 
showeti  its  im]>ortance,  not  only  in  the  diagnosis  of  pregnancy,  but  also 
for  the  diagnosis  of  presentation  and  position,  and  for  version  by  external 
manipulation.  Unfortunately  his  researches  were  not  received  by  ob- 
Btctricians  with  the  attention  tliat  they  doserveil,  and  it  is  only  during 
the  past  few  years,  in  Franco  at  least,  that  palpation  has  been  really 
Btndietl  and  practised. 

Tarnier  first  returned  to  it  in  18f>5;  he  then  resumed  his  researches  at 
la  Maternity,  and  Pinard  continued  them  under  hia  direction  (1868).  It 
is  only  since  then  that  palpation  has  Ijoen  practistnl  in  ordinary  obstetric^il 
routine  in  France:  and  it  is  really  to  Tarnier  and  his  puiiils  Pinard, 
Chantreuil.  and  Budin  that  we  owe  our  appreciation  of  the  advantages 
of  pal]«ation  and  the  precise  indications  wliich  it  furnishes. 

Palpation  p<'rmits  us  not  only  to  appreciate  the  development  of  the 
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uterus,  and  to  prove  the  presence  of  tlie  foetus  in  the  uterine  cavitt.  but 
it  enables  us  to  recognize  the  number,  presentation  anJ  position  of  the 
foetus,  in  such  a  mimner  that  abnormalities  can  bo  remedied,  and  the 
woman  have  u  normal  and  physiological  delivery,  instead  of  a  difficult 
one.     Let  us  study  the  rules  that  are  necessary  for  its  practice. 

The  woman  sliould  lie  upon  her  bactk,  witli  R-gs  and  thighs  stretched 
out,  and  with  her  arms  exten<led  along  the  sides  of  the  body.  In  some 
oases  it  is  advisable  to  flex  the  thighs  ui>on  the  pelvis,  and  thus  relax  tho 
muscles  of  the  alxloniinai  walls.  [Careful  abdominul  palpation  can  only  be 
made  with  the  thighs  flexe<l  on  the  pelvis,  in  order  to  obtain  as  complete 
relaxation  of  tho  abdominal  walls  as  is  possible.— Ed,]  It  is  not  noce68ary> 
however,  in  most  instances.     The  bladder  and  rectum  should  be  empty. 

The  woijiHii  should  utily  have  her  chemise  on,  and  tho  decubitus 
should  be  as  horizontal  as  possible.  Pinard  protests  against  the  elevation 
of  the  thighs— but  wo  ourselves  believe  that  it  is  of  advantage  in  cerUiin 
cases.  The  chemise  is  then  drawn  up  to  the  opigajitrium,  and  the  rest  of 
the  clothes  down  to  the  symphysia — so  that  the  aMomen  is  comjiletely 
exposed  without  offending  the  patient's  sens©  of  modesty.  The  physician 
places  himself  on  the  patient's  loft  side,  at  the  level  of  the  umbilicus. 

lie  then  lays  one  of  his  hands,  which  must  not  be  cold,  flat  on  the 
hypogastric  region  of  the  patient,  and  holds  it  there  for  a  few  minutes 
so  as  to  get  used  to  the  flrst  phenomenou,  the  contraction  of  the  abdominal 
muscles  on  contact  with  t!te  hand.  At  tlie  end  of  a  few  seconds,  their 
resistance  gives  way,  and  the  liand  can  freely  explore  and  outline  the 
shape  of  tho  uterus. 

In  fact,  tho  entire  first  exploration  should  he  devoted  to  examining  tho 
presence  and  size  of  tho  womb.  Beginning  at  tho  pubes,  the  hand  is 
slowly  carried  upwards,  and  easily  determines  the  height  to  which  the 
uterus  is  elevated.  Over  the  uterus  the  hand  encounters  a  more  or  lesa 
marked  resistance,  acconling  to  the  thickness  of  the  abdominal  walls; 
but  this  resistance  ceases  at  the  level  of  the  fundus,  and,  by  plunging  the 
hand  deeply  into  the  wall  of  the  ahdomen,  we  can  grasp  the  hindua  itself. 
When  the  uterus  is  far  developed  tliis  first  exploration  often  permits  us  to 
appreciate  tho  presence  of  more  or  less  mobile  solid  parts  contained  in  a 
liquid. 

If  then  the  two  hands  be  placed  flatly  upon  the  sides  of  the  tumor, 
there  can  often  be  felt  an  alternate  diapliicement  of  the  solid  body  from 
aide  to  side  as  alternating  pressure  is  made.  The  displaced  body  strikes 
the  opposite  wall  with  a  kind  of  shock.  This  is  known  as  abdominal 
ballottement.  Sometimes  these  shocks  occur  of  themselves,  the  hands 
remaining  motionless,  and  are  due  to  movements  of  the  fu'tus;  they  may 
be  due  to  movements  of  the  whole  body,  or  of  only  parts  of  it,  and  con- 
stitute what  Pajot  calls  the  f(i»tal  shock,  which  is  also  appreciable,  as  wc 
shall  see,  by  auscultation.     Thus,  liy  the  simple  application  of  thi-  haniU, 
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ve  bsve  boen  able  to  appreciate  the  Tolume  of  thu  utcruK^  and  tho 
praBcnoo  of  a  liring  fcptos. 

The  diagnoms  of  pregnancy  ia  thoa  absolutely  established.  It  rprrmiiis 
for  n6  to  ascertain  whether  onL>  or  more  fo^tnaea  aro  present,  and  to  di>ig- 
noeticate  the  presentation  and  the  ]>06itioii.  Lot  us  romomber  that  tho 
head  is  a  hard,  rounded,  and  pirtially  displiicoahk'  tumor,  and  tlmt  it  is 
•epou^tcd  mort'  or  leas  perceptibly  from  the  tmnk  by  the  furrow  of  the 
UBck,  according  as  the  bca<l  is  moni  or  less  flexed. 

The  nates  also  forms  a  hard»  roandod,  and  moderately  moveable  tumor. 
But  it  a  leas  hard,  leas  round,  lees  distinct,  and  larger  than  is  tho  head, 


F>a.  USl.—PcMiTToii  or  rtn  Hunia  at  tus  Baotxifnto  or  AMwmntkL  ExruxuTtoif.  IPinard.) 

and,  in  the  normal  attitude  of  the  foetus,  it  is  always  accompanied  by 
smaller  and  more  or  leas  prominent  and  moveable  part),  which  are  tho 
feet. 

Between  these  two  parts  there  stretches  a  more  or  leas  extensive  surface, 
tho  back  of  tho  foetus.  And,  since  the  fa>tns  ia  curved  upon  itself,  tho 
back  ia  always  more  plainly  appreciable  upon  one  side  of  the  uttTns  than 
upon  the  other,  and,  on  alternately  depressing  tho  two  luterul  walls  of  tho 
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abdomen,  there  will  lie  felt  on  one  aide  a  feeling  of  fullness  and  resistance 
that  is  not  felt  upon  the  otlier  side. 

Remembering  thiit  vertex  presentations  are  the  most  common,  and  then 
those  of  the  breech,  the  trunk  and  the  face,  we  nmsfc  ttrst  search  for  the 
head.     This  may  be  below  the  superior  strait,  at  its  level,  or  above  it. 

Placing  the  two  hands  fl:it  upon  the  lower  lateral  walk  of  the  abdomen, 
t!ic  hands  biding  jwirullel  Iv  the  iliac  fossie,  and  the  fingers  reaching  to  the 
fold  of  the  groin,  the  accouchenr  slowly  depresses  the  abdominal  walls, 
and  thus  encloses  between  liis  hands  the  area  of  the  superior  strait.  If 
the  head  is  at  its  level,  or  just  below  it,  it  will  he  encountered  somewhere 
near  the  median  line,  and  may  be  seized  between  the  hands.     (Fig.  181.) 
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181.— Tkk  Baxo  KXP10RI50  TRz  PcLyn,  thb  Rioht  Haxd  Bcnta  aropincD  bt  tbk  Fobxbcaa, 

WBtCU  US8TO  TH«  RlOBT.     {Piuarii.) 

If  it  is  situated  above  the  superior  strait,  it  will  be  movoablej  if  a  little 
engaged,  it  is  moderately  mobile.     If  it  is  entirely  engaged,  it  is  almost^ 
immoveable,  and  only  the  Ijase  of  the  head  can  be  appreciated.     Then,  if ' 
we  forcibly  press  our  fingers  into  the  furrow,  we  will  reach  a  hard,  round, 
and  prominent  tumor,  which  is  the  head.     When,  however,  the  head 
above  the  su|>crior  stniit,  one  hand  alone,  laid  flatly  just  above  the  83rm- 
physis,  will  appreciate  both  its  presence  and  its  mobility. 

When,  however,  the  head  is  more  or  less  deeply  engaged,  it  is  neoessaryj 
to  use  both  hands;  and  Pinard  has  drawn  attention  to  the  fact  that,  when  < 
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the  head  is  flexed,  as  it  must  neceeearily  Iva  for  enj^agemont,  Uierc  must  be  a 
depression  of  tho  occipitiil  prcttab«>rariuLi  on  tho  one  fiide,  and  an  elevation 
of  tJio  forehead  upon  thy  other.  In  consequciiw  of  this,  onu  Imnd  will 
encounter  more  resistance  than  tho  other,  antl  will  p4!netnite  loss  deeply. 
The  most  depreasible  side  will  correspond  to  tho  occiput,  and  the  other  to 
the  forehead;  and  this  will  give  ub  at  onro  tho  direction  of  tho  hack, 
which  will  always,  of  course,  be  uiwn  the  side  opiKjsito  to  the  forehead. 
(S«f  Fig.  182.)' 

We  cannot  too  strongly  insist  upon  gentleness  during  tho  nmnipulation 
— the  more  gently  the  pressure  is  mmlc,  the  more  deliciito  and  precise 
will  be  our  sensations.  Heginnera  often  fail  in  their  attempts  at  [palpation 
simply  bet'HUse  they  contract  their  hands  too  forcibly.  There  should 
be  aliBolutely  no  forcu  used,  dnce  it  cuuses  the  abdominal  muscles  and  tho 
uterus  to  contract,  and  renders  palpation  impassible.  Paljiation  ia  only 
possible  in  the  intervals  of  uterine  contraction,  and.  when  it  occurs,  we 
must  stop,  and  begin  slowly.  The  leas  we  cause  contractions,  the  easier 
will  be  palpntion. 

If  we  do  not  find  the  head  about  the  superior  stniit.  we  must  search 
for  it  elsewhere.  Perluii^  it  is  in  one  or  other  of  tho  iliac  foaas,  or  it  may 
be  far  away.  In  the  tlrst  case,  it  i8  only  necssdry  to  slide  the  hands  a 
little  further  to  each  side,  to  find  the  head.  Ita  roundness,  its  ro> 
Btstance  and  its  mobility  prevent  our  confounding  it  with  the  breech. 

If,  however,  the  head  is  not  found  either  at  the  superior  stniit,  or  in 
the  iliac  foeste,  it  is  because  the  fct.>tus  is  not  in  its  normal  attitude,  and 
we  must  then  consider  the  possibility  of  the  next  most  frequent  presenta- 
tion, that  of  the  breech.  It  is  therefore  at  tlie  fundus  tliat  we  nuint  search 
for  the  head,  although  it  rarely  lies  directly  at  the  ajwx  of  the  uterus. 

Most  often  wo  find  it  at  one  of  the  lateral  ]K)rtiona  of  the  fundus,  and 
in  women  at  term,  or  ne<ir  it,  it  must  be  searched  for  just  under  the  false 
ribs.  It  will  be  felt  then  so  distinctly  that  there  is  no  rhiin<'o  of  making 
a  mistake.  It  can  not  only  bo  moved  with  both  hands,  5>ut  one  or  two 
fingers  will  suffice  to  displace  it.  It  is  only  necessary,  with  two  fingers 
id  upon  the  head,  to  brusquely  depress  tho  alxlominal  wall,  and  the  heail 
will  be  felt  to  glide  away  quickly,  and  retnrning,  strike  the  fingers  with 
a  very  appreciable  shock.  This  \s  what  we  call  cephalic  ballottement. 
(Fig.  183.)  This  sensation,  once  appreciated,  can  never  be  confounded 
[iiriih  anything  else. 

Such  are  tho  clmraoters  by  which  we  recognize  tho  cephalic  extremity. 
Bat  there  are  two  sets  of  cases  in  which  |ial])ation  gives  only  Imperfect 
Information.  The  first  is  that  chisa  in  which  the  abdouiinal  walls  are 
extremely  thick.  In  very  stout  wonjcn  they  are  so  thick  that  the  sensa- 
tions obtained  by  palpation  are  entirely  cnnfuscd,  and  it  is  hardly  possible 
to  recognize  the  foetal  parts.  The  second  is  the  eluss  of  cases  in  which 
tho  abdomen  is  entirelv  relaxed  and  sack-liko.     Tho  uterus  falls  down 
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upon  the  thighs  and  tho  fundus  is  tho  only  acccssiblo  jiart.  Ouly  when 
there  is  a  breech  proBcntation  is  the  head  accessible;  in  case  the  vertex 
presents  it  is  ncoessary  to  have  an  assistant  raise  tho  uterus  forcibly,  and 
even  then  pal]»ation  can  be  only  very  imperfectly  performed  when  there 
is  any  amoiiut  of  adipose  tissue.  But  in  these  coses  the  smaller  foetal  part, 
the  only  accessible  one,  may  be  fek  in  the  fundus  uteri,  and  the  presence 
of  the  head  at  the  other  extremity  may  be  deduced,  thongh  it  may  not, 
in  exceptional  oases,  bo  perceptible  to  tho  touch.  We  have  ourselves  re- 
cently seen  two  examples  of  this. 

Thus  we  see  that  the  head  is  easily  appreciable.  The  breech  is  fowul 
opposite  to  tho  head. 

When  the  head  is  below,  the  examiner  places  his  hands  upon  the 
superior  portion  of  tho  ut'.^rus.  and  scurches  for  the  jiIjico  occupied  by  tho 
breech.     This  forms  a  more  or  less  rounded,  voluminous,  and  resisting* i 
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mass; — but  the  proximity  of  ^mall,  prominent,  hard  and  mobile  parts,  and 
the  absence  of  one  peculiarity  distinguishes  it  from  the  head.  That  pecu- 
liarity consists  in  the  separation  of  tho  head  from  the  trunk  by  a  pro- 
nounced  furroM',  the   neck,  while    tho    breech  is  continuous  without 
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interrnption  with  the  trunk  and  back  of  the  foetus.  Thus,  insteatl  of  a 
rounded  body  sharply  aoparated  from  the  main  mass,  we  have  simply  the 
rounded  end  of  that  maaa  itself.  I/ot  us  further  add  tluit  the  breech  is 
never  so  mobile  as  tlie  bead,  and  this,  with  ita  vohimo  and  irregularities, 
will  prerent  error  on  the  part  of  an  examiner  of  somo  little  experience. 

It  is  Btill  necessary  to  determine  the  position  of  the  back.  The  fcutus 
being  flexed,  the  back  is  necessarily  nearer  to  one  nl>domiiml  wall  tlmn 
to  the  other,  and  it  ia  easy,  by  pressing  down  upon  alternate  sides,  to 
determine  upon  which  one  meets  with  the  most  resistance.  This  will 
be  the  back,  and  on  the  other  side  will  be  felt  some  small  mobile  parts, 
the  limbs  of  the  foetus.  Since  these  always  occupy  the  anterior  plane  of 
the  foetus,   that  will  suffice  for  its  diagnosis. 

Nevertheless,  when  the  abdominal  wall  is  thick,  the  fcetus  very  move- 
able, the  amniotic  fluid  abundant,  it  is  sometimes  diflicnlt  to  decide  these 
points.  Budin,  in  these  cases,  counsels  us  to  seize  the  breech  with  the 
hand,  and  to  push  it  against  the  cephalic  extremity  so  as  to  accentuate  the 
flexion  of  the  fwtus.  The  foetus,  thus  forcibly  curved,  applies  its  back 
more  closely  to  the  abdominal  walls,  and  allows  us  to  outline  it  very 
exactly. 

We  shall  see,  when  we  come  to  consider  delivery,  the  special  diagnosis 
of  the  presentations  and  the  positions. 

Ballottement. 

Ballottement  is  a  peculiar  sensation  that  is  felt  upon  giving  the  fa?tuB 
an  impiilsesothat  it  moves  wholly  or  in  part  in  the  uterus;  when,  in  fact, 
motion  ia  imparted  to  the  fa'tus. 

When  this  impulse  is  transmitted  through  the  abdomen,  it  is  ubflominnl 
ballottement,  when  through  the  vagina,  it  is  vaginal  bullottemunt.  Wo 
will  reserve  the  latter  until  we  come  to  study  the  touch. 

Abdominal  ballottement  may  be  effected  in  different  ways.     Phcing  the 

tnds  upon  opposite  sides  of  the  abdominal  walls,  and  commuiijciiiing  a 
^■harp  impulse  upon  one  of  them,  the  fu>tU8  can  be  felt  to  be  displaeed, 
and  to  strike  the  other  hand  with  a  sensation  of  shock.  Or  a  single  hand 
may  l>e  laid  upon  the  fojtal  jiart,  and,  upon  giving  an  impulse  to  it,  it 
niay  Ixs  felt  to  return  and  strike  the  hand.  In  both  cases  the  sensation 
perceived  by  the  fingers  is  analogous  to  that  perceived  when,  with  the 
linger,  a  piece  of  ice  floating  in  a  glass  of  water  is  sharply  tapped.  This 
sensation  is  nevermore  pronounced  than  when  the  Ji.s])!iicemeutof  the 
fujtns  is  only  partial,  as  in  what  is  called  cephalic  ballottement.  We  have 
seen,  that  it  is  especially  when  the  head  is  in  the  upper  [mrt  of  the  uterus 
that  it  can  be  perceived.  When  both  hands  arc  used,  there  is  a  double 
sensation  of  shock,  of  departure  and. return  of  the  foetus.  For  hallotto- 
ment  to  be  jmvctised,  certiiin  conditions  are  necessary:  let.  The  uterus 
must  be  developed  enough  to  project  considerably  above  the  pubes.     2d. 
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Tho  foetus  vnnsi  be  tlovoloped  and  solid  enough  to  ofEer  a  certain  resist- 
ance. 3d.  There  must  be  a  certain  quantity  of  liquor  anmii,  as  compared 
with  tho  bulk  of  tli«  fcetus,  to  insiu'e  mobility.  It  is,  therefore,  only 
after  the  fourth  month  of  pntgnaucy  tluit  ballottement  can  be  proiK-rly 
obttvined;  and  it  ia  especiiiily  useful  at  tho  sixth  and  seventh  months, 
when  the  conditions  most  favorable  for  it  are  present.  Before  this, 
neither  fa-tus  nor  uterus  are  sufficiently  developed;  later,  the  fiptus  is  too 
large,  aud  the  quantity  of  amniotic  fluid  t«  too  small.  Of  course  hydram- 
nion,  twin  pregnancies,  etc.,  prevent  Imllottement. 

Bivllottcment  is  a  certain  sign  of  pregnancy;  nevertheless,  Pa  jot  has  re- 
corded a  case  in  which  he  was  able  to  perceive  it,  and  yet  in  which  the 
woman  waa  suffering  not  from  pregnancy,  but  from  a  multilocular  ovarian 
cyst. 

Active  Fcetal  Movement. 

Besides  the  communicated  and  passive  movements  of  the  fa-tus,  which 
constitute  ballottement,  the  emVjryo  shows  proper  and  spontaneous  or 
active  motions. 

It  is  hardly  until  four,  or  four  and  a  half  months,  that  active  foetal 
movements  are  perceptible  to  the  mother;  and  even  then  it  is  only  a  kind 
of  tickling,  a  trembling,  which,  insignificant  at  first,  increases  as  preg- 
nancy advances,  until  these  fflptiil  motions  may  occur  sometimes  so  violently 
as  to  be  extremely  painful  to  the  mother.  It  is  not  until  five,  or  five  and 
a  half  months,  that  they  become  perceptible  to  the  obstetrician.  We 
shall  see  that  auscuJtation  enables  us  to  appreciate  them  much  earlier. 

These  motions  are  of  two  kinds.  Some  are  very  extended,  and  cause 
considerable  change  of  shape  in  the  uterus;  they  are  due  to  a  total  dis- 
]>lacement  of  tho  fo'tus.  Some  are  duo  to  movements  of  the  head  and 
especially  of  the  limbs,  which  strike  the  uterine  wall  sliaq^ly  and  cause  it 
to  bulge  out  at  a  certain  point.  Tho  women  then  say  that  they  feel  life 
at  such  and  such  a  place. 

AU  infants  are  not  equally  active  in  their  movements,  and  the  move- 
ments themselves  vary  in  frequency  at  different  hours  of  the  day.  It  is 
usually  in  the  morning,  when  the  woman  is  just  awakening,  that  they  are 
most  active;  at  oUicr  times  they  appear  with  certain  motions  or  attitudes 
of  the  mother.  They  may  be  very  marked  for  several  days,  and  then 
cease  for  twelve  or  twenty-four  hours,  or  even  more.  A  cessation  pro- 
longed beyond  this  point  is,  however,  of  very  great  importance,  especially 
when  the  cessation  has  not  been  sudden,  but  has  been  preceded  by  a 
gradual  diminution  in  intensity  of  the  movements.  It  often  means  tho 
death  of  the  cliild,  though  auscultation  is  necessary  to  decide  the  point. 
Certain  circumstances  may  prevent  the  perception  of  active  foetal  move- 
ments. Hydramnion,  paraplegia,  ascites,  will  do  so.  Finally,  Mauriceau, 
Cazeauz  aud  Campbell  have  cited  cases  in  which  foetul  motion  Wiui  never 
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peitoeiTed  by  the  mother,  althoogh  tbo  pregnancy  ran  a  perfectly  nor- 
mal course.  It  is  generally  a»linitt<Hi  that  the  periwla  dnrin^  wliieh  mo- 
tion is  not  felt,  are  those  during  wbicli  the  chiM  i<  sliinin'^  wl.ilo  it  is 
awake  daring  those  in  which  they  are  felt. 

Abdominal  i)alpation  ia  the  best  mode  of  awakoiun;,'  ;tcLi\e  fu  Uil  ujo- 

tion;  it  usually  causes  fa>tal  reaction,  and  toUil  or  jmrtijil  njovemetit*. 

The  recognition  of  active  fcetal  motions  is  a  certain  sign  of  pregnancy; 

bat  the  motions  mnst  be  perceived  by  the  accouehenr.     If  wo  rely  ui»on 

the  evidence  of  the  woman  we  will  fall  into  grievous  errors.     In  fact  all 

tromen  who  are  tormejjted  either  with  tlie  dosiro  or  the  fear  of  having 

children,  believe  tluit  they  feel  life;  and  it  ia  especially  in  women  at  the 

menopause  that  one  must  be  cautious,  and  not  deliver  judgment  until 

one  has  with  certainty  perceived  active  movements. 

[Under  the  head  of  abdominal  palpation,  reference  should  bo  raa*lo  to 
intcnnittent  uterine  contractions,  which,  almost  infallibly,  are  peculiar  to 
tlio  ntems,  which  contains  a  product  of  conception;  such  contractions 
maj  be  felt  as  stjon  as  the  uterus  has  ascended  above  the  )iulx.'8,  and  they 
nuiy  be  evoked  by  pressure  or  friction  over  the  fundus.  At  an  early  stage 
f>f  gestation,  the  third  to  the  fourth  month,  the  blmlder  should  esiwcially 
be  emptied  before  endeavoring  to  obtain  this  sign. 

For  this  sign  we  are  indebted,  in  particular,  to  Bnixton  Ilicka.  It  is  a 
eoagtant  sign,  it  is  not  simulated  by  any  other  condition,  and,  as  we  will 
tiote  under  the  head  of  eitra-uterine  pregnancy,  it  is,  in  our  opinion,  the 
■noet  valuable  of  all  oar  radical  means  of  reaching  a  differential  diagnosis. 
-E.I.] 

AUSCULTATTOJT. 

Mayer,  of  Lausanne,  first  conceived  the  idea  of  discovering  the  existence 
of  the  fa-tus  by  auscultation,  but  he  did  not  apjireoiato  the  full  imiHJrtance 
of  his  discovery.  It  was  not  until  \S'^l  that  Lejumeau  de  K(!rgarudeo 
nxjilained  the  results  furnished  by  obstetrical  auscultation,  and  the  ad- 
vantages to  be  derived  from  its  employment.  The  ideas  of  Kerganulec, 
at  first  opposed,  were  soon  dissemiiiated  through  Gcrniiiny,  England  and 
Franco,  and  were  defended,  from  1831  to  IS'VJ,  by  P.  Dubois,  Ii».>dson, 
Kennedy.  Kohl,  Kilian,  Veli)eau,  Jat^quemier.  Stoltz  and  Carriere.  In 
1839,  Depaul  applied  auscultation  t<>  the  diagnosis  of  fu>tal  presentations 
and  positions,  and  after  that  time,  all  obstetricians  3ido[ttjLHl  it.  Finally, 
in  1^47,  Deimurs  "Traits  d'auscultation  obstetricale "  ■  apjK-ured ,  und  at 
the  present  time  it  still  remains  the  most  complete  work  on  the  subject. 

Obstetrical  auscultation  should  genendly  be  underbtken  with  tlu' woman 
occupying  the  dorsal  position,  t!ie  legs  being  extemlod  or  the  thighs  flexed. 
In  Bome  cases  the  lateral  decubitus  is  advantageous.  The  stethoscope 
should  always  be  used,  atid  it  is  generally  advisable  to  apply  it  directly 
to  the  abdominal  wall,  in  order  that  auscultatory  signs  may  bo  clearly  and 
directly  transmit  teil.  The  stethoscope  shoulil  be  neither  too  long  nor  too 
Vol.  L— 18 
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short,  and  slioul  J  bave  an  end-piece  sufficiently  large  to  cover  consider- 
iibk*  gurfaco  on  the  abdominal  wall.  Th«  auricular  extremity  should  be 
Bufficiently  larj^e,  and  should  possess  such  a  shape  as  to  easily  adapt  itself 
to  the  ear.  It  should  be  placed  perpeTuliculnrly  to  t!ie  abdominal  ]«irio- 
tes,  and  should  be  mainhiined  in  position  by  the  accoucheur's  head  alone. 
Maygrier  suggested  vaginal  auscultation.  Naucho  even  devised  a  special 
stethoscope  for  this  purpose,  and  culled  it  a  metroscope,  but  the  princi- 
ple and  the  instrument  had  been  forgotten,  when  they  were  recently  re- 
vived by  Verardini.  ^J'his  method  is  not  likely  to  become  popular,  for  very 
few  women  would  submit  to  it,  while  none  reject  alxlorainal  auscultation. 
On  au8cult4iting  the  abdomen  of  u  pregnant  woman,  one  perceives  several 
sounds,  some  of  which  are  matenial,  while  some  are  fo-tal.  Some  of 
these  Bounds  are  independent  of  pregnancy,  as,  for  example,  the  gurgling 
of  Iho  intestines,  the  nmscular  fremitus,  and  the  sounds  originating  in  the 
mateni.'il  circulatory  apparatus,  whether  in  the  heart  or  in  the  large  |)ol- 
vio  vessels.  Other  sounds  are  directly  dependent  upon  pregnancy.  These 
are  the  uterine  souffle,  the  fintul  heart  sounds,  the  fa?ta]  or  umbilical 
souffle,  and  the  sounds  due  to  iictiv<:  fu"tal  niovcnientH.  We  conrfidi-r  the 
sounds  emanating  from  the  fcetua  only  as  certain  signs  of  ])regiwncy. 

Ist.   Thf  Uterine  Soujfie. 

The  uterine  souffle,  at  one  time  consideretl  a  certain  sign  of  pregnancy, 
has  Itecn  robbed  of  its  importance  by  the  discovery  that  it  may  be  devel- 
oped in  any  unimpregnated  uterus  which  has  become  notably  enlargal. 
Nevertheless,  since  pregiuincy  i^  the  mOi<t  frequent  C4iu.se  of  uterine  en- 
largement, since  the  uterine  souflJe  always  coexists  with  pri>gn;in{^y,  tho 
pnisenco  of  the  souffle  should  always  suggest  the  possibility  of  existing 
pregnancy.  The  nterine  souffle  1ms  been  successively  designated  by  the 
terms,  simple  ptdsation  with  souffle  (Lejumeau  de  Kergaradec),  placental 
pulsation  (Ulsamer,  Kohl),  simple  pulsation  (Ritgen),  placental  souf&e 
(Monod),  abdominal  souffle  (Bouillaud),  bellows  sound  (Kohl),  epigastric 
souffle  (Kiwisch),  uterine  bruit  (Najgele),  uterine  souffle  (DuWis  and 
Depaul. ) 

Character  of  the  Souffic. — The  souffle  is  most  frequently  slightly  vibra- 
tory, and  8eparate<l  by  a  short,  yet  distinct  interval  from  the  succeeding 
sound,  but  its  chief  peculiarity  is  its  occurrence  synchronously  with  the 
maternal  pulse.  It  may  possess  either  a  sonorous  or  a  sibilant  quality, 
bnt  its  cycle  is  separsible  into  three  distinct  periods,  viz.:  A  period  of  in- 
ception, one  of  maximum  intensity,  and  one  of  subsidence.  The  last 
period  is  much  longer  than  the  others,  and  ends  in  the  complete  cessation 
of  the  souffle.  Moreover,  it  is  never  accomimnied  by  pulsations  as  are 
the  other  abdominal  souffles.  It  is  thus  a  simple  souffle,  without  pul- 
Kitions,  and  isochronous  with  the  mother's  pulse.  Tho  souffle  is  generally 
appreciable  at  the  l)eginuing  of  the  second  half  of  pregnancy,  at  four  and 
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one-bulf  motiUiB.  but  it  liaji  been  Uoiird  rarlior.  niid,  in  xomp  itxccpt  inniil 
c«eee,  l>epaal  wa«  able  to  appreciate  il  liuriiig  the  twelfth  and  in  ouv  cusu 
even  in  tht?  tenth  week.     Dejiaul  miys  that  there  ia  no  part  of  tlu>  iiturus 
at  which  tht*  M^ufllo  may  tiot  be  hininl,  but  that  it  i«  percfive<l  mogt 
plainly  at  Hie  luieml  and  infrrior  parts.     Early  in  pregnunoy  it  ib,  how- 
ever, bc5t  hcmnl  in  the  median  line,  above  the  pnbus      It  ib  not  always 
heard  at  the  same  point,  nor  is  it  constant.     The  intensity  of  the  souffle 
vmnWy  increases  with  advancing  ntcro-gitstation,  at  ktast  tip  to  the  seventh 
motith.     After  that  time,  the  tliffiTcnce  isi  U-hs  nmrkt'd.     T)epaiil  docs  not 
bt'licve  that  the  intensity  of  the  kouIIIo  is  ]jroj»ort.ionato  to  tho  int^'iisity 
of  the  maternal  cardiac  action,  but  considers  it  stronger  in  mnltipHnc. 
Be  thinks  that  the  sound  is  directly  influenced  by  the  prosnure  of  the  ' 
stetboacope,  by  the  fa-tul  movenu-Mls,  and  csjuscially  by  uterine  cojitnic- 
tioiis,  which  may  cause   it  to  entirfly  diajippcjir.     What  is  the  cause  of 
the  uterine  souffle,  what  is  it«  scat,  and  what  its  mechanism  ?     The  oldest 
thwirj'  is  that  of  Ilans,  who  attributed  the  souffle  to  pressure  of  the  ut^Ji-us 
tiiKm   the   aorta  and    the    iliac  arteries.     Ado|)teil    by    Ikmillaud,    this 
theory  has  since  U-en  combated  by  almost  all  authorR,  and  recently  by 
Tamier  and  Chantreuil.     "J'he  theory  of  I^acnnec  and  Carriero,  advocated 
br>fono<land  Hnh I,  referred  the  souffle  to  the  f)liicinta.     This  theory 
WM  completely  demolished  by  IJailly.  who  showed  that  the  souffle  persists 
not  only  aft*r  the  expulsion  of  the  fontns,  but,  on  the  average,  for  two  or 
three  days  after  delivery,  and  that,  in  ciTtniii  mre  cases,  it  can  be  heard 
Uj)  to  the  sixth  <l»y.     The  souffle  has  als^o  liecn  heard  in  C4V8i^8  of  uterine 
euJargement  from  fibroids  (Charcot).     [As  also  over  ovarian  cysts. — VA.] 
W'v  owe  to  Paul  Dubois  the  theory  at  present  accepted,  with  few 
m^jdifications,  by  all  obstetricians,  and  wliich  we  ourselves  adopt.     P. 
ihibois  first  GRtablishcd  the  fact  that  the  souffle  could  only  occur  in  the 
nterine  wall^,  and,  **  luiving  obsen'cd  that  the  uterine  souffle  strongly  re- 
tmmbles  the  vascular  murmur  whi<'h  results  in  an  aneurismal  varix,  from 
the  passagi'  of  bloo<l  from  an  artery  into  a  vein,  he  announce*!  that  nu- 
mcroug  direct  communications  exist  between  the  arteries  and  the  veins  of 
the  uterus,  the  walls  of  which  seexn  formed  by  a  tissue  of  natural  anctir- 
isma.  and  that  the  arterial  blood,  jHissing  directly  into  the  veins,  is  min- 
gled with  the  lesa  rajiidly  circxilating  venous  currents."     Dubois,  there- 
fore, refers  the  origin  of  the  souffle  to  the  mingling  of  the  art«'rial  bloo<l 
with  the  venous  blond,  which  circulators  more  slowly.     (Deiwul).     NtegeU- 
denies  that  it  results  from  the  commingling  of  arterial  and  venous  bloofl, 
and  locates  the  bniit  iji  the  arteries.     Jacquoinier  denies  the  existence  of 
dirwt  communications  between  the  arterial  and  venous  nidirlcs,  suid  re- 
turns to  Ikmillaud's  thairy.     Stoltz  admits  tluit  the  souffle  originiitus  in 
the  uterine  walls,  but  locates  it  in  the  sinuses,  situated  at  the  level  of  the 
plai^ental  insertion.     Ijihurpe  and  Cazcaux  find  the  cause  in  the  multipli- 
cati(m  of  vessels  in  tlic  uterine  tissue.     DejMiul  shares  the  opinion  of  Du- 
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bois,  thut  the  souflBe  is  proiliuxid  in  the  uterus.  Th^j  bruit  is  so  saper- 
ficiul  that  it  is  evidently  produced  in  the  uterine  wulls.  Pajot,  Blot, 
Rotter  iuid  UjijHn  adojit  this  view,  but,  for  Dopuul,  the  varying  calibre  of 
tlic  uterine  arteries  is  the  real  cause  of  the  souffle.  Calling  attention  to 
the  ^freator  cajwcity  of  the  veins,  he  shows  that  the  volume  of  bloo<l 
brought  by  the  uterinw  urteries  must  l>e  insuflReient  t4i  fill  all  their  branches, 
provided  thnfc  the  efflux  of  blo<Rl  from  the  veins  be  unobstructed.  Re- 
calling, alao,  the  fact  tliat  liquids  circulating  in  tubes  jjroJuce  no  sound, 
if  the  tubes  are  filled,  and  are  of  equal  calibre  throughout,  but  do  cause 
a  bruit  under  the  opposite  conditions,  Depaul  shows  that,  at  the  ]>laco 
where  the  arteries  penetnite  the  uterus,  they  dilate,  and  acquire  a  capjicity 
so  great,  that  the  incoming  blood  is  not  sufficient  to  fill  them.  This  dis- 
proportion may  be  proiluced  by  diilerent  causes,  the  most  common  of 
which  S4^eni3  to  \ye  the  fompreseiou  exerted  from  within  outward  by  thf 
prominences  of  the  fa-t-al  ovoid. 

A  few  years  ago,  Glenard  of  Lyons,  readopting  a  theory  arlvanced  by 
Kiwi8t;h  as  early  as  184f),  admitted  tliat  the  soidUe  was  produced  in  the 
epigastric  artery.  Then,  forced  to  surrender  by  the  objections  of  Tarnicr 
and  Depaul,  he  abandoned  the  epigastric  artery,  and  located  the  bruit  in 
an  artery  situated  in  the  antero-latend  part  of  the  uterus,  to  which  ho 
gsivo  the  nann'  of  puerpond  artery.  This  was  a  reversion  to  the  uterine 
theory.  It  is  tlien  the  theory  of  Dubois,  modified  by  Dejxml,  which  is 
now  generally  adopted.  To  rocapitulat«:  The  uterine  souffle  is  a  simple 
blowing  sound,  synchronous  with  the  maternal  pulse,  never  micompanied 
by  a  pulsation,  which  fact  distinguishes  it  from  the  otlier  blowing  sounds 
which  are  sometimes  liejird  in  the  heart  or  in  the  great  vessels.  Although 
the  soutBo  is  not  a  certain  sign  of  pregiuuicy,  it  is  one  of  great  probabil- 
ity, since  pregnancy  is  the  stjit-e  wliich  most  frequently  develo]>es  the 
uterus,  and  its  vascular  organs. 

'^d.  The  Fiflal  Heart'SottncU. 

Like  the  ticking  of  a  watch,  the  fu'tal  cardijic  pulsations  are  comjiosed' 
of  two  distinct  sounds  separated  by  a  short  inten'al.  The  first  sound  ia 
stronger,  and  more  sonorous  than  the  second,  which  is  sometimes  verv 
weak,  but  always  audible  if  the  child  Ijc  healthy.  The  sounds  are  heard, 
according  to  Dejmul,  after  the  end  of  the  third  month.  Wo  must  con- 
fess that  weluive  never  heard  them  before  the  mtildle  of  the  fourth  month, 
which  agrees  with  tlie  majority  of  authors,  who  stjite  the  middle  of  the 
fourth  month  as  the  time  of  their  appearanue.  After  the  time  mentioned, 
we  liave  always  heard  tliem  in  all  the  cases  in  M'hich  we  sought  for  the 
Bounds,  if  the  infant  were  living.  Owing  to  the  great  mobility  of  the 
f«etus,  in  the  early  months  the  heart-sounds  are  naturally  heard  at  diflfer- 
ent  points,  but  as  the  fo;'tu.s  tends  to  assume  a  fixed  jK>sition  in  i>ro{>ortion 
to  its  development,  the  jxtint  at  which  the  souuda  will  be  best  heard  will 


be  that  which  is  noarogt  to  the  fcetal  heart.    The  fmtal  rardino  palsationa 
will  thus  present  their  maxim  tun  intensity  at  this  point,  and  will  diminish 
projjortionately  to  the  remoteness  from  this  jioint.      Thn   uvorago  fro- 
qnencv  of  the  heart-beats  is  from  135  to  140.     It  is  not,  however,  rare  to 
finil  children  whose  hearts  beat  only  120  times,  and  others  whose  heart- 
haaU  number  150.     Depaal  eyen  found  one  healthy  babe  whose  heurt- 
htatu  were  100  per  minute.     The  heart's  action  may,  in  the  same  foetus, 
be  aoct^lerated  or  retanled.  in  the  former  case  by  stimulation  of  the  frntus, 
and  in  the  second  by  uterine  contractions.     This  retardation  is  never  more 
nwrked  than  during  parturition.    During  labor,  the  pulsations  are  accelo- 
mted  slightly  at  the  beginning  of  a  pain,  tlien  they  are  retarded  and  di- 
minished in  force,  even  almost  completely  disappearing  during  the  con- 
traction, but  resuming  their  normal  rhythm  as  the  jmin  diminishes  and 
disappears. 

The  life  of  the  foetus  ia  generally  not  endangered  by  the  inhibition  of 
the  heart.  If,  however,  the  uterine  contractions  be  too  energetic  or  too 
fn-queTit,  they  may  imperil  the  life  of  the  faitus.  In  one  ca.se  of  our  own, 
two  years  ago,  the  child  was  stilUjoni,  sifter  a  labor  of  only  two  hours. 
The  mother  was  a  primipara.  Ten  minutes  before  delivery,  the  fcetal 
heart  was  l>eating,  but  the  final  pains  wore  so  extremely  energetic  and 
continuous  that  the  chiUi  was  born<lea«l,  and  coultl  not  be  resuscitated  by 
insufBution.  The  rapidity  of  the  expulsion  prevented  us  from  thinking  of 
interference,  and  our  disappointment  was  the  more  intense  bocauae  nothing 
pointed  to  the  disaster. 

The  force  of  the  heart-beats  varies  with  the  strength  of  the  fu-tua, 
its  development,  and  the  greater  or  less  facility  with  which  one 
hears  the  sounds.  The  thickness  of  the  abdominal  walls,  the  greater  or 
quantity  of  the  amniotic  fluid,  and  the  j)ositiou  of  the  fa'tus,  are  all 
'conditions  which  must  be  taken  into  account.  The  frequency  of  the 
heart-beats  bears  no  relation  to  the  rapidity  of  the  maternal  pulse,  except 
when  the  temperature  of  the  mother  exc^^eds  a  certain  point.  Winckel, 
Runge,  and  later  German  authors,  have  shown  tlmt,  when  the  maternal 
temperature  is  raised  bt»yond  102.1",  the  fcetal  heart  action  is  notably  accole- 
^lated,  and  that,  when  the  temperature  reaches  104.3°,  the  f<i*tu8C8  almost 
Iways  die  after  having  presented  an  enormous  acceleration  of  their  «ir- 
diac  pulsations.  The  maternal  heart-beats  are  not  easily  mistaken  for 
those  of  the  foetus,  even  when  prosenting  considerable  acceleration.  The 
differential  diagnosis  is  easily  made,  if  a  little  care  is  exercised,  the  maxi- 
mum intensity  corresponding  to  the  prffcardium.  If  the  sounds  emanato 
from  the  mother's  heart,  their  intensity  will  diminish  as  the  stethoscope 
is  removed  from  the  mother's  cardiac  region,  and  the  reverse.  There  is 
iAIso  a  jKjint  of  maximum  intensity  for  thefu'tal  sounds,  but  between  these 
two  points  the  ausculUitor  will  always  find  a  point  of  minimum  intensity 
for  both  sounds,  and,  according  as  a  given  sound  is  maternal  or  fu'tal,  it 
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will  grow  plainer  in  proportion  us  the  Btethoscopo  approaclios  the  thorax 
or  the  abdomen  of  the  mother  respectively. 

Diagnosis  of  IJie  Sex  of  the  Fmtua  by  Auscultation. 

Within  recent  years  an  effort  h:is  been  made  to  utilize  the  greater  or 
less  frequency  of  the  fu'tal  heart-boats  as  a  means  of  discovering  the  sex 
of  the  child.  If  the  pulsations  exceed  144  per  minute,  the  child  is,  ac- 
cording to  Frankenhauser,  a  girl;  if  below  144  a  boy.  Dauzats  Raj's  that 
more  than  145  pulsations  show  the  sex  to  be  female,  and  fewer  than  135 
hoart-bt^jits  render  it  probable  that  the  sex  is  male.  If  the  number  ranges 
from  135  to  H4»  there  ia  no  certainty.  These  observations  luive  not  been 
contirmed,  but  Budin  and  Chaignot,  as  the  reault  of  ronewod  research, 
reached  the  following  conclusions: 

1.  There  is  no  constant  rt>lation,  from  a  practical  standpoint,  bi-tween 
the  number  of  faftiil  heart- beats  and  the  sex  of  the  child;  il.  If  the  pulsa- 
tions are  repeatedly  counted,  during  the  latter  montlis,  the  numljcrs,  at 
dilferent  exaTninations,  arc  sometimes  the  same,  but  usually  very  dilTorent; 
3.  Variatiou8"of  from  15  to  '^0  pulsations  occur  in  consecutive  minutea 
without  apparent  cause;  4.  There  is  no  relation  between  the  fcetal  heart- 
beats and  the  weight  of  the  foptua.  Frerpiont  pulsations  do  not  point  to  a 
enuUI  fcetus,  nor  do  less  nipid  pulsations  prove  the  child  to  be  of  large  size. 

The  discovery  of  the  fcetal  heart-sounds  thus  enables  one  to  affirm, 
in  an  absolute  manner,  not  only  the  existence  of  pregnancy,  but 
the  possession  of  life  on  the  part  of  the  fu-tus.  The  iibsenco  of  the 
Bounds  proves  that  the  foetus  is  dead,  provided  only  that  they  have  been 
repeatedly  and  plainly  heard  at  an  Oiirlier  date,  for  we  have  seen  that  sev- 
eral circumstances  might  temporarily  render  the  sounds  inaudible.  One 
can,  moreover,  by  the  aid  of  the  heart-sounds,  ascertain  the  exi.stence  of 
twin  or  of  triple  pregnancy.  In  cjise  of  twin  pregnancy*  one  finds  two 
maximum  points  of  intensity,  but  this  is  not  enough:  The  distance  be- 
tween these  points  must  be  considerable,  and  liotween  them  there  must 
be  a  {Ktint  of  miinmum  intensity  for  Loth  sounds,  which  shouM,  however, 
augment  in  intensity  in  proportion  as  the  aueeultator  approaches  their 
respective  maximum  points.  The  two  hearts  must,  moreover,  have  differ- 
ent rhythms.  In  case  of  triple  pregnancy,  one  finds  three  maximum 
points.  Finally,  one  can  ascertain,  during  parturition,  whether  the  chihl 
be  weak,  or  whether  its  condition  be  perfectly  normal.  When  the  child 
is  well,  the  heart-beats  only  change  during  the  pains.  If,  however,  the 
child  is  suffering  dihcomfort,  the  pulsations  grow  slower,  less  distinct  and 
irregular.  We  have  thus  a  certain  criterion  for  the  necessity  of  interven- 
tion in  the  mtereat  of  tlie  child. 

Diagnosis  of  the  Presentiition,  and  of  the  Posiiion. 
Auscultation  is  of  special  use  in  diagnosticating  presentations  and  poai- 
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tioM.  Aofording  to  Depaul,  tlie  henrt  is  so  situated  aa  to  be  nearer  the 
cephnlir!  than  the  pi'lvic  ejctremity,  unci,  sinue  the  attitude  of  the  (u<tU8  is 
tful  of  ntilprior  flexion,  the  hcart-dounds  urt'  most  easily  tran«mitU«l  U* 
ibeciir  through  the  back.  The  point  of  inaxinmm  intensity  will  be  over 
th«  f(ptal  dorwil  region,  corre8]>onding  to  the  fa»tal  pericardium.  Now, 
if  thefcptu8  is  presenting  by  the  heatl,  the  point  in  question  will  alwaya 
be  below  a  itorizontal  line  dividing  tliu  ntertis  in  two  equal  ]iart«.  If  the 
pelvic  extremity  is  presentinjj,  the  ptMut  will  lie  above  the  line.  The  um- 
hilicas  can  not  serve  ns  a  landmark  on  acrnimt  of  its  variable  ]H>8ition. 
Thfi  line  dividing  the  uterxis  into  two  equal  parts  somt'timoa  pasueB  above, 
and  Bometimes  below  the  navel.  This  explains  the  errors  of  Hiosi'  o]». 
fencra  who  draw  the  horizontal  line  through  the  umbiliuus.     Kibumont 
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has  ehuwn,  by  hid  recent  reeearelioB,  tliat  the  heart  is  situated  at  about 
equal  distances  from  the  cephalic  and  the  pvlvio  extremity,  and,  although 
admitting  the  divi-i^ion  of  the  uterus  into  two  equal  parts,  he  refers  the 
difference  aa  rejriirda  aupcultatory  signs,  in  the  two  cases,  to  the  engage- 
ment of  tho  head,  in  cephalic  presentations,  and  to  the  low  position  of 
the  heart  reaulting  from  the  descent  of  the  trunk.  In  pelvic  presenta- 
tions, on  the  other  Iiand,  the  lit-art  is  found  at  tho  upjwr  jwirt  of  the 
uterus.     In  head  preaentutions,  tho  maximum  ib  below,  in  breech  cases. 


«bove  the  horizontal  line.  If  abnormal  conditions,  such  as  faulty  inser- 
tion of  the  placeiiUi,  deformity'  of  the  pelvis,  au  iibuormaily  large  head,  or 
failure  of  the  head  to  engage,  dottiin  the  head  above  the  8uj>erior  strait, 
the  heart-sounds  are  heard  at  a  higher  point.  But,  whatever  Tarnier 
and  Chantreuil  may  say  to  the  contrary,  we  do  not  believe  that  the  cardiac 
soundii  are  ever  hcanl,  in  head  presentations,  above  the  level  of  'he  hori- 
zontal Ime,  as  happens  in  pelvic  presentations.  To  recapitulat<n  A, 
Ileiul  presentations;  sounds  heard  below  the  horizontal  line,  dividing  the 
uteruB  into  two  eijual  parts.  B.  Breech  presentations;  sounds  hcanl 
above  the  lioriTiontid  lino.  C.  Face  prusentations.  Depaul  denies  that 
one  can  recognize  face  presentations  by  auscultation,  and  we  believe  that 
the  diagnosis  by  means  of  auscultation ,  alone,  is  about  imi>ossible.  If,  how- 
ever, we  combine  auscultation  and  ])alpation  we  may  easily  make  the  diag- 
nosis. Let  us  remember  that  the  point  of  maxinuun  intensity  cx>rrc6|x)nd8 
to  the  fu3tal  cardiac  region,  and  that,  in  head  ijrescntations,  the  sounils 
reach  the  ear  through  the  back.  Now,  as  Tarnier  retnarks,  in  face  pres- 
entations, the  liesM.!  being  extended,  and  the  occiput  in  contact  with  the 
back  of  the  fn'tus,  the  back  is  no  longer  api)lietl  to  the  uterine  wall,  and 
thcfictal  dorsid  region  is  no  longer  in  clo.8e  proximity  to  the  uterine  puri- 
etes.  The  heart-sounds  will,  therefore,  be  directly  tniiismitted  to  the  ear 
tlirough  the  fa'tal  cardiac  region.  In  tliis  aise,  pal])ation  and  ausculta- 
tion are  at  variance.  While,  for  example,  paljNition  shows  the  back  to  bo 
directed  toward  the  left,  auscuUation  will  give  a  maximum  intensity  at 
the  right,  at  a  point  directly  opjrosite  to  that  where  it  should  be  found 
in  a  head  presentation.  Besides,  as  a  result  of  the  failure  of  the  head  to 
engage,  the  sounds  will  1x3  heard  higher,  but  will  still  remain  ImjIow,  or  at 
least  on  a  level  with  the  horizontal  line  dividing  the  utt-rus  into  two  equal 
parts.  This  disagreement  between  the  results  of  auscultation  and  of  pal- 
pation will  excite  attention  and  elucidate  the  diagnosis. 

Pre.'icntation  of  tlie  Trunk. — We  do  not  sluire  Dcjxiurs  opinion  to  theJ 
effect  that  transverse  presentatiouB  may  be  recognized  by  au8cultation,(^ 
for,  although  the  lino  of  diminution  of  heart-stiunds  does  extt-nd  in  a' 
transverse  direction  in  these  presentations,  this  rule  is  not  without  ex- 
ceptions.    The  fa>tU8  is  never  horizontally,  but  always  obliquely  placed 
in   transverse   presentations,    its  back  is  at   times  in   front  an<l   again 
behind,  and  finally  the  fu'tus  is  more  or  less  below  the  superior  strait,  in 
which  case  palpation  ia  superior  to  auscultation. 


Diagnosis  of  the  Positions. 

If,  upon  a  transverse  line  dividing  the  uterus  into  two  equal  parts,  one 
erects  a  perpendicular  connecting  the  enaiform  cartilage  and  the  symphy- 
sis,  this  lino  will  divide  the  uterus  into  four  parts,  two  on  the  right  and 
two  on  the  left.  Now,  we  may  Btute,  in  a  general  way,  that,  in  the  car- 
diiud  positions,  in  the  right  and  left  positions,  independently  of  t 
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wty,  the  maiiranm  of  the  lionrt-sntimls  will  convHpond  to  ono  of  tlifsd^ 
foar  Bt'gments. 

Iti  bt*^l  presentations,  O.  I.  L.,  the  maximum  will  be  intlio  loft,  inforior 
eegmeut.  In  hwid  presentations,  O.I. K.,  the  matimnm  will  Ikj  in  the*  right 
inferior  segment. 

Ill  faoe  preaentationg,  M.I.L.,  in  the  left  inferior  segment. 

In  faoo  presentations,  M.I. It,  in  the  right  inferior  segment 

Inlreech  preeeutatioiiB.  S.I.L.,  in  the  loft  su|wrii>r  st»gmont. 

In  breech  presentations.  iS.  I.Ii..  in  the  right  puperior  st^gment. 

Confining  ourselves  to  lieud  and  breech  prosentjitiona,  let  na  see  if  one 
can  differentiate  between  the  different  pogittons.  We  have  adinittwl  two 
chief  rorieties:  anterior,  posterior.  The  third,  or  the  IninsverBe,  is  unly 
a jfiili-vnriety  of  those.  Whether  we  admit  with  Depatd  that  the  heart- 
wnntls  are  tranRmitted  directly  through  the  bock,  or  with  Tamior,  Chan- 
iri-nil  and  Ilibemont,  that  they  are  conveyetl  by  the  thoracic  walln,  it  ia 
|ilNrn  that  the  sound.^  will  be  ck^arer  in  profwrtion  a.s  the  part  tRioHmitting 
them  is  more  atioessible  to  the  Btethoecope.  If  we  now  take  each  of  these 
jwitions  in  order,  we  will  eee  that  wo  can  oftsily  reach  a  diagnosis. 

I.  O.Ij.A.  The  hack,  or  the  side  of  the  thomx  which  is  most  accessible, 
looks  forwanl  and  to  the  left,  so  that  the  heart-sounds  will  bo  lieard  on 
aline  extending  from  the  left  ilio- pectineal  eminence  to  the  umbilicus. 

'■i,  O.L.P,  The  tjack,  or  the  most  accessible  8i<le,  is  iliri-oted  buckwanl 
and  In  the  left,  and  the  maximum  intensity  will  extend  along  a  line  run- 
aing  from  the  left  aacro-iliac  synchondrosis  to  the  umbilicus, 

3.  O.K. A.  The  bock,  or  the  most  accessible  side,  being  in  front  and  to 
the  right,  the  ntuximum  intensity  will  be  found  on  a  line  passing  l>e- 
tweeJX  the  right  ilio-pectineal  eminence  and  the  umbilicus. 

4.  O.B.P.  Tlifi  back,  or  the  most  accessible  side,  being  bcliind  and  to 
the  right,  the  maximum  intensity  will  extend  along  a  line  uniting  the 
right  sacro-ilijic  symphysis  and  the  umbilicus.  In  any  case,  conaerjueut- 
ly,  the  niaximom  of  intensity  will  be,  in  the  two  inferior  segmente,  below 
the  horizontal  line  dividing  the  uterus  into  two  equal  parts,  and  in  front 
or  liehind  acconling  as  the  position  is  anterior  or  posterior. 

In  breech  presentations,  the  conditions  will  be  the  same  with  this  dilTer- 
enee,  tlmt  the  maximum  will  lie  above  the  horizontal  line,  and  in  the 
right  or  left  segments,  in  front  or  behind,  according  to  circumstances. 
Thus: 

1.  S.L.A.  Maximum  in  the  left  superior  segment,  on  a  line  extending 
from  the  middle  of  the  last  left  false  rib  to  the  umbilicus,  at  a  point  near 

lie  median  line. 

2.  S.  L.P.  Maximum  on  the  same  liue,  and  in  the  sjime  segment,  but 
more  iiosteriofly  at  a  point  remote  from  the  median  line. 

3.  S.K.A.  Maximum  on  a  straight  line  extending  between  the  last  right 
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fiilso  rib  and  thi?  umbilicus,  in  tlio  right  suporior  eegtnent,  ftl  a  point  nmr 
the  nuMlian  line. 

4.  S.  R.  P.  Maximum  on  the  siime  lino,  uud  in  the  same  segment,  but 
at  u  more  posterior  point,  at  a  point  romott'  from  the  median  line. 

Taniier  and  Chantreuil  sec'k  to  show  that  Dt-paul's  conclusions  are  too 
absolute,  and  givo  as  the  maximum  points: 

().  L.A.  A  line  passing  from  the  navel  to  the  left  autero-Buperior  iliac 
epine,  and  not  to  the  ilio-pecfcineal  eminouce. 

0.  L.P.  Maximum  behind  the  ilio-umbilical  line,  or  at  the  level  of  this 
line. 

O.R.A.  Maximum  on  the  median  line,  or  a  little  to  the  left  of  the 
median  line. 

O.K. P.  Maximum  on  a  lino  passing  from  the  umbilicuB  either  to  the 
rigiit  ilio- pectineal  eminence,  or  to  the  right  antero-superior  iliac  spine. 
They  also  say  that  Depaul  is  too  positive  regarding  the  breech  jtositions. 
We  hold  that  these  authors,  who  are  right  from  a  scientific  standpoint,  go 
too  much  into  detail.  The  diagnosis  of  the  cardinal  positions,  whether 
right  or  left,  suffice  during  pregnancy,  and  the  landmarks  of  Depaul  lead 
Kurely  to  it.  So  far  as  the  diagnosis  of  the  variety  is  concerned,  it  is  of 
little  moment  before  labor,  and  only  pilpatron  can  ailord  exact  informa- 
tion as  to  whether  the  position  be  anterior,  transverse  or  ])OBterior.  We 
hold  that  the  landmarks  of  Depaul,  although  not  absolutely  exact,  are 
sufficiently  BO  for  pnioticjil  purposes.  Tin's  is  particularly  true  of  face  pres- 
entations. The  main  point  is  to  recognize  the  presentation  at  once,  and 
wo  admit  the  possibility  of  so  doing.  The  diagnosis  of  the  cardinal  posi- 
tion, whether  right  or  left,  is  established  by  the  mere  diagnosis  of  the 
presentation. 

The  Faital  Souffle. 

This  souffle  depends  on  the  fretal  circulation.  It  diflfers  from  the  nto- 
rine  souffle  in  that  it  is  synclironous  with  the  fa'tal  pulse,  and  in  that  it 
ie  always  accompanied  by  a  pulsation.  Sometimes  this  souffle  is  produced 
in  the  faital  heart,  and  sometimes  in  the  vessels  of  the  funis,  whence  the 
names  cardiac  souffle,  intra-car<liac.  souffle,  fu'tal  souffle,  umbilical  or 
funicular  souffle,  applied  to  it  by  various  authors.  Thence,  also,  the  dif- 
foreneos  which  it  presents,  acconling  as  it  emanates  from  the  heart  or 
from  the  vessels.  When  produced  in  the  heart,  it  is  persistent,  is  heard 
after  birth,  and  then,  according  to  Scanzoni  and  Virchow,  generally  de- 
pends on  a  cardiac  lesion,  or  may  occur  without  n  lesion.  (Skoda,  Sc4in- 
zoni).  This  souffle  is  rare.  The  souffle  produced  in  the  funis  is  less  rare, 
but  is  varialile  and  intermittent,  is  heard  now  at  one  {wint,  now  at  an- 
other, and  when  it  disappears,  reappetirs  after  an  interval  varying  from  a 
few  minutes  to  several  hours.  Mon»over,  while  the  cardiac  souffle  is 
always  best  heard  over  the  pra^cordium,  the  umbilical  souffle  is  heard  just 
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•8  irell  at  a  dist&nce.  First  noted  hj  Konnody^  un«l  then  by  r)o])aul» 
Denlliere,  and  Charrier,  this  souffle  was,  by  thcnu  attribntcnl  to  knots  in 
the  cord  and  conaequont  comprcH^ion  of  the  umbilical  vessel.  But  this 
new  m  too  narrow,  since  many  children  are  Ixirn  witli  the  cord  encirciiug 
tlie  neck,  tlie  limbs  or  the  trunk,  without  ever  liaving  presented  the  f  letal 
»uffle.  It  is  now  held  that  the  BOuIHe  is  due  to  roiuprette*iou  of  the  et)rd 
between  the  foetus  and  the  uterine  wall.  (CLirrier).  Pinurd  Ix-lievi-a 
tbit  the  souffle  owes  its  origin  to  a  diminution  in  the  calibre  of  the  um> 
bilioU  vessels,  due  to  folds  or  valves  in  tlie  vessels.  According  to  Pinunl, 
the  sonnd  is  single  if  the  veins  or  arteries  separately  present  these  val- 
ralts,  but  double  if  both  sets  of  vessels  contain  them.  This  explanation, 
•Ithongh  correct  for  some  cases,  does  not  explain  all.  for,  were  it  univer- 
sally applicable,  the  souffle  should  be  permanent,  and  it  is  noi. 

Sounds  due  to  Fvetal  Movements. 

Atuicultation  of  the  uterus  reveals  oert^iin  i^und.s  at  the  moment  when 
thi;  fo-tuB  moves.  Some  of  these  sounds,  lacing  slow  and  proltniged,  are 
<iue  to  friction.  Otlicrs  an-  occjisioncd  by  imj«»ct  of  the  fu-t^tl  linilis 
xjjningt  the  uterine  wall.  Pajot,  who  has  carefully  studietl  the  sounds,  and 
Milled  them  sounds  of  fa-tal  impact,  shows  that  the  ear  simultaneously 
prceires  the  noise  of  the  shock,  and  the  sensation  due  to  f(»'t)d  move- 
ment, and  that,  since  these  sountls  may  be  apprt^ciated  after  the  third 
month,  tiefore  movements  are  perceptible  to  the  hand,  they  constitutt.'  an 
excellent  sign  of  pregnancy  at  a  time  when  other  sure  signs  are  wanting. 
Later  on  in  pregnancy,  the  shocks  are  somotimoa  produced  with  pendu- 
lum-like regularity. 

EXAMINATIOJT  BY  THE  FlNC.ER. 

The  touch  may  be  either  vaginal  or  rectal.  Some  authors  add  another 
variety,  the  vesical.  The  essential  obstetrical  touch  is  vaginal  and  rectal, 
and  vesical  touch  should  only  be  employed  in  cases  of  aljsolutc  neoeswity. 
The  vaginal  touch  is  the  mode  of  exploration  which  furnishes  the  most 
information  to  the  accoucheur,  but  it  must  be  combined  with  external 
palpation  and  auscultation,  and  in  ordiT  to  obtain  all  the  iiiforniation 
which  the  examination  of  a  pregnant  woman  can  furnish,  one  must  avail 
himself  of  all  three  modejj  of  inve^istigation.  Moreover,  the  results  of  all 
three  methods  n>ust  coincide.  Owing  to  natural  feminine  delicacy,  tho 
obstetrician  often  limits  himself,  durirg  pregnancy,  to  external  palpation 
and  auscultation,  but,  if  ho  encounters  obscure  points  or  is  in  doubt,  he 
must  not  hesitate  to  employ  tho  vaginal  touch,  which  alone  cim  furnish 
certain  indispensable  dat.i,  in  many  cases.  Vaginal  touch  shows  not  oidy 
the  existence  of  pregnancy,  but  the  presentation,  the  position,  the  con- 
dition of  the  soft  parts,  the  dimensions  of  the  pelvis,  the  changes  in  the 
cervix  and  in  the  uterus,  and  the  progress  uf  labor. 

*'  He  who  hurts,"  says  Pajot,  "examines  M'rongly,"anit  the  proposition 
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is  equally  true  if  rfverse<l.  It  is  tliprofore  necossary  lo  possess  the  hrctt 
eruditus  in  order  toavoifl  giving  tlu*  wouiau  pain,  jithI  to  derive  the  great- 
est benefit  from  the  touch.  The  finger  must  acquire  the  habit  of  making 
the  examination,  and  the  practised  finger  iiill  always  put  tlie  iintrajne<l 
finger  to  shame.  The  aecoueheur  ivhosi"  tingers  are  long  has  ce7i;ain  in- 
eontestible  advantjiges.  but  the  finger  must,  above  all  tilings  be  pmctisod, 
for.  H«  Uazoaux  swiVH,  "the  finger  grows  long  from  practice."  The  ex- 
amination should  be  made  with  a  single  finger,  and  not  with  two  fingers, 
as  JotiUn  and  certain  German  authors  recommend.  Tho  information 
furnished  by  a  single  finger  is  much  clearer  and  more  precise,  and  only  in 
exceptional  cases  should  one  have  recourse  to  two  fingers;  In  thcB©  cases, 
even  two  fingers  are  generally  insuflicient,  and  one  must  introduce  the 
whole  hnud,  anaesthesia  Imving  been  intluced.  both  to  sjiare  the  woman 
jiain,  and  to  facilitate  tho  examination.  The  woman  being  examined  by 
the  finger  may  sUind  up  or  lie  down.  The  latter  position  is  preferable, 
both  for  the  woman  and  for  tlie  examiner.  The  woman  then  sussumes  the 
dorsjtl  di'ciibitus,  the  thighs  being  flexed,  the  legs  resting  on  the  thighs, 
tho  heels  closely  approximated  to  the  nates,  and  the  thighs  slightly  sepa- 
rated. If  tho  woman  stands  up,  she  should  be  placed  against  a  resisting 
object,  as  a  wall  or  a  door,  the  body  being  slightly  bent  forward.  The 
obstetrician  should  accustom  hiniseif  to  pnictico  vaginal  touch  with  cither 
hand,  for  sometimes  the  examination  is  easier  with  tlie  left  hand,  or  the 
position  of  the  bed  may  neoeHsitate  the  use  of  that  hand.  Tho  finger 
ehould  be  anointed  with  some  unctuous  substance,  as  oil,  pomiulo  or 
cold  cream,  for  the  double  purpose  of  facilitating  tho  introduction  of  the 
finger  within  the  genital  eiiual,  and  of  guarding  it  from  contact  mth  vagi- 
nal secretions,  chancres  or  mucous  patches.  Tho  woman  being  recum- 
bent, the  accoucheur  takes  hia  place  at  the  right  of  the  patient,  if  he 
pniposes  to  use  hts  right  hand,  but  at  the  left  in  the  other  case.  Passing 
hi«  luiiul  under  the  bed  clothes,  without  exposing  tho  j)atient,  ho  places  it 
between  the  thighs,  holding  the  thumb  and  fingers  doubled  into  the  palm, 
and  the  index  finger,  only,  extended.  It  is  best  not  to  pass  the  hand  under 
one  thigh.  Lowering  his  hand,  so  that  the  index  finger  is  directed  verti- 
cally to  the  axis  of  the  arm,  the  accoucheur  aifivances  the  finger  ty  a  straight 
line  until  he  encounters  tho  perineal  groove,  alongwhich  ho  pisses  gently, 
from  jibove  downward  [it  is  preferable  lo  pass  the  finger  from  below  up- 
ward, and  thus  avoid  touching  the  clitoris — Eo.],  to  remove  tho  hair  which 
may  cover  tho  vulvar  orifice.  Then,  replacing  his  finger  in  the  perineal 
groove,  he  passes  slowly  upward  over  tho  anus,  the  perineum  and  the  pos- 
terior vulvar  commissure.  He  now  clearly  feels  the  opening  left  by  tho 
sepurafcioia  of  the  labia  majora,  and  by  the  vaginal  and  vulvar  orifices. 
The  examiner  now  quickly  extends  tho  hand,  and  protruding  the  index 
finger,  which  is  still  extended,  he  jionetrates  eiwily,  and  without  fum- 
bling, into  the  vagina  and  passes  upward  and  btickward,  until  the  hand  is 
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lOlltod  by  the  perineum.  As  tlie  tingov  adruncce,  the  elbow  must  bu 
depnvsEf^  so  thHti  when  the  finger  reiu.;he8  tlie  end  uf  i\w  vaginu,  tlio 
elbor  shall  rest  on  the  bo«l.  It  is  sometimes  well  to  clevuto  the  w«inmn*8 
butux-ko  upon  the  unemployed  closed  liiind,  «o  that  the  elbow  may  Ikj 
tirthcT  dt'preasfd,  and  the  finger  thus  mtt<le  to  ponetnito  further.  Wo 
gtiienilly  prefer  to  keep  the  thumb  and  fingers  flexed  upon  the  piilin. 
Other  accoucheurs  keep  thy  fingers  fluxed  but  the  thumb  extended.  This 
plan  has  the  disadvantage  that,  when  the  finger  is  curried  far  into  the 
Tagiiui,  the  extended  thumb  forcibly  impinges  agiiinst  the  vulva,  causing 
the  woman  severe  pain,  and  diminishing  the  reach  of  the  finger.  Wo 
ordinarily  hold  the  other  fingers  flexed  u{>on  the  jialiii.  but  it  is  Bomo>. 
times  useful  to  leave  them  extended.  They  are  then  [ilacoil  in  the  hollow 
lietween  the  thighs,  below  the  perineum,  which  they  push  upward,  thus 
|)prmitting  the  ind»;x  finger  to  penetrate  more  deeply.  Tl»e  gentle  \»i>- 
Ba^t'  of  the  finger  jicross  the  genitals  serves  to  pu^h  aside  the  hair,  and  to 
reveal  the  condition  of  the  ]t&rt&  as  regards  wiftnciis.  swelling,  turaofao-j 
tion,  or  the  presence  of  varicose  veins,  vegetations,  cicatrices,  promi- 
neaoes^  de]>ressions  or  of  mucous  j)«tchca.  Should  any  of  these  abnormal 
conditions  obtain,  its  exact  cimructer  should  be  ascertained.  [For  liia 
onTi  protection,  the  accoucheur  should  always  examine  with  the  eye  the 
g^Miitab  of  any  woman  about  whom  ho  is  in  donbt,  Iwfore  touching  I  hem 
wilh  the  finger.  He  thus  will  avoid,  in  particular,  s|>ecific  infection.— 
Hii.]  The  accoucheur  should  first  examine  the  anatomy  of  the  vagina, 
He  l«ngth,  its  dimensions,  and  the  smooth  or  rotjgh  cluiracter  of  its  sur- 
face. He  should  look  for  cicatrices,  for  septa,  tumors  and  other  lesions, 
making  as  complete  an  examination  as  possible.  He  next  examines  the 
cervix,  the  uterus,  and  the  bony  pelvis. 

In  order  to  reafdi  the  cervix,  one  must  remember  that  its  characters  are 
changtHi  by  utero-gestation,  which,  while  it  leaves  the  length  of  the  cer- 
t'lx  unaltered,  modifies  considerably  its  consistency,  its  direction,  its  situ- 
ation, and  its  form.  Even  these  modifications  are  not  identical  in  pr. mi- 
pane  and  multiparse.  The  cervix  is  found  at  the  fundus  of  tho  vagina, 
and,  according  as  the  uterine  axis  is  directed  forward,  backward,  to  the 
right  or  to  the  left,  tlie  cervix  is  carried  more  or  less  downward,  upward, 
to  the  left  oi>to  the  right.  It  forms  a  more  or  less  soft  prominence  of 
varying  length,  having  the  consistence  of  jelly,  and  is  therefore  easily  mis- 
taken for  tho  soft  jiarts  around  it.  At  tho  summit  of  this  gelatinous  mass 
is  a  more  or  less  marked  depression,  the  os  externum.  One  must  aceus- 
tom  himself  to  recognize  tho  cervix  by  its  exterior.  Unfortunately,  stu- 
dents rarely  do  so,  and  begiimers,  for  thesikeof  certainty,  introduce  their 
finger  into  the  orifice.  This  is  a  gross  blunder,  for  the  introduction  of 
the  finger,  although  genenilly  hsirmloss,  may  have  serious  results.  Ono 
should  never  introduce  the  finger  into  the  os,  unless  it  be  dilated  by  juir- 
turition,  and  even  then,  the  utmost  gentleness  and  caution  should  be] 
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eniiOoyod.  IIow,  then,  may  one  surely  roach  atul  recognize  the  ce 
BudJii  advises  to  follow  tho  anterior  vaginal  wall  fruta  before  backward, 
and  then  by  a  movement  of  circumduction,  to  make  tho  linger  traverse  in 
succession,  the  left  lateral  cul-de-sac,  the  jKisterior  cul-de-aao  and  the 
right  lateral  cul-de-sac.  If  the  cervix  is  not  thus  encountered,  it  is  easy 
to  find  it  in  the  centre  of  tho  circle  thus  doscribed.  Our  method  is  aa 
follows:  The  fundus  of  the  uterus  is  most  often  inclined  to  the  right,  so 
that  the  cervix  is  on  the  left  The  uterus  is  also  inoline<l  forward,  and 
the  cervix  is  therefore  directed  backwiird.  We  must,  therefore,  seek  the 
cervix  to  the  left  and  behind.  We  advise  the  student  to  follow  tho  left 
lateral  vugimd  wall  up  to  the  bottom  of  the  vaginal  cul-de-sac.  In  carry- 
ing the  linger  thence  toward  tlio  right,  an  1  in  flexing  the  two  first  pha- 
langes upon  the  third,  one  almost  necessarily  encounters  the  cer>-ix  on 
the  way.  There  is,  however,  a  slight  difference  between  prirai]Mra?  and 
multiparas,  and  according  to  tho  given  period  of  pregnancy.  Up  to  the 
sixth  month,  indeed,  tlio  cervix  ocupies  about  tho  same  position  both  in 
multipune  and  in  primipane.  Hie  uterine  inclination  isnot  yet  pronounced, 
i\w  fii'tus  has  not  yet  engaged,  and  the  cervix  is  approximately  in  the 
inediim  line,  but  more  or  less  displaced  backward.  After  the  sixtli  month, 
tho  uterus  inclining  more  to  the  right,  tho  cervix  is  carried  more  to  the 
left;  but  there  is  another  cause  in  primipane,  the  engagement  of  the  fcutal 
hciwl.  The  finger  is  then  arrested,  before  reaching  the  cul-de-sac,  by  a 
hard,  round,  prominent  object  which  fills  this  vaginal  vault,  and  around 
which  the  finger  must  pass  to  reach  the  cervix.  We  more  easily  reacli 
the  left  lateral  cul-de-sac  by  following  the  left  lateral  vaginal  wall.  If 
the  cervix  be  not  found  in  this  cul-de-sac,  tho  finger  will  inevitably  un- 
coantcr  it  in  passing  around  the  posterior  surface  of  this  hard  and  promi- 
nent object.  In  mnltipane,  the  ffetsil  engagement  being  absent  or  loss 
jironounced,  the  cervix  lies  further  forward,  lower,  and  neiirer  the  me- 
dian lino.  The  samo  conditions  obUiin  in  primipane,  when  the  fcptus 
does  not  engage.  Having  found  the  cervix,  the  accoucheur  seeks  to  as- 
certain its  fonn,  its  consistency,  its  length,  its  volume,  its  direction  and 
its  situation.  We  shonld  then  proceed  to  examine  the  inferior  segment 
of  tho  uteniJi.  It  appears  as  if  widened  and  exjianded.  Its  consistence 
is  soft,  like  India  ruhlKT,  and  its  Aveight  is  augmented.  K  is  no  longer 
BO  mobile  as  when  empty,  and  is  displaced  with  some  difficulty.  In  this 
.  inferior  uterine  segment  wo  find  the  fcetal  parts,  and  ascertain  the  pres- 
entation. If  tho  head  present,  and  the  jiiitient  l>e  a  primipara,  wo  feel, 
after  the  sixth  month,  a  hard,  round,  prominent  object,  recognizable 
sometimes  by  tho  sutures,  ami  sometimes  by  a  parchment-like  or  osseous 
resistance.  In  multiimra?,  as  a  remxltof  the  failure  of  ftetal  engagement, 
we  must  reach  higher  to  make  out  these  points,  and  must,  in  some  ca5«e«, 
depress  the  fundus  uteri  in  onler  to  render  the  foetus  accessible.  11  some 
other  part  of  the  f  itus  present,  as  the  breech,  face  or  trunk,  it  is  fro- 
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4]uently  ont  of  reach,  and  the  diagnosis  can  onlj  1x3  made  during  ]u)>or. 
At  the  end  of  pregnancy  the  cervix  is  often  very  difficult  to  rocogniao. 
Wi-  have  seen  tljat  it  i«  obliU'nited.  In  the  place  of  the  projuction  provi- 
onslv  found,  one  now  oncoutit»;r8  m  multiijura?  only  a  littlf  ek-vution, 
pierced  by  an  orifice  aul  oontinuoaa  with  the  inferior  wgnK-nt  of  tlie 
utfnia.  In  primipnrw  the  cervix  is  still  more  difl^cult  of  drtoction,  for, 
allhesame  titiut  tliat  the  cervix  ia  etTiicetl,  the  lower  utcrino  Bogmont 
jrnJffg  tlunncr,  and  the  cervix  is  only  represent*3<l  by  a  depreaaion  with- 
out an  oj»eiiing,  and  with  borders  no  thicker  than  a  sheet  of  ^larchment  or 
of  thick  p*ij>er.  The  untrained  finger  may  pass  over  it  without  reoogniz- 
iiiijit.  It  is  only  after  the  recognition  of  the  cervix  that  wtt  rrcomnu^ml 
ibc  movement  of  circumduction  of  Budin,  which  shows  the  form,  connis- 
tency  and  the  true  situation  of  the  oen'ii. 

BALLOTfEMEyT. 

Vaginal  touch  gives  another  peculiar  sensation  known  as  the  vaginal 
Iflllottement.     ^Vllilo  Pajot  considers  vsiginal  ballottfiiiwut  unalogoui^  to 
a'jiloiuinsl   ballottoment,  consisting  in  a  displacement  of  the  f<i'tus,  rn 
tiuuM,  with  the  sensation  of  impulse  due  to  its  return,  Dejiaul  holds  tlmt 
this  impuli^  is  only  exceptionally  observed.     We  feel  the  displacement 
of  tho  fa'tus,  according  to  him,  but  not  its  return  against  the  examining 
finger.     This  difference  in  interpretation  is  due  to  the  fact  that  PaJot 
Qniicrstands,  by  the  term  ballott«ment,  a  total  displacement  of  the  fu'tus, 
"■liile  the  ballottcnient  of  Depaul  merely  consists  in  a  iKirtial  fu'tal  ilis- 
I'lacement.     Moreover,  while  Pajot's  ballottement  and  returning  shock 
or  impulse,  are  hardly  perceived  except  between  the  fifth  and  eighth 
months,  Depanrs  Ijollottoment  may  l»e  observed   up  to  the  very  end  of 
pregnancy,  and  even  in  some  casiss  at  the  beginning  of  labor.     In  order 
that  the  ballottement  with  impulse  be  ]>erceptible,  it  is  necessary,  in  fact, 
tiiat  the  fietus  he  very  mobile,  that  it  bo  not  too  large,  and  that  there  be 
enough  }imniotic  fluid  to  allow  of  its  bi'iiig  entirely  dis])l!»i-eil.     For  De- 
jiaul  it  sufficus  that  one  of  the  fontal  parts,  especially  the  head,  bo  mobile, 
and  this  condition  exists  ulmOHt  constantly,  nnless  tlie  head  is  well  en- 
Lfl^ged^     In  order  that   ballottement  be  jx»rceived,   the  ivoman  may  Ixj 
rrtwding  or  lying  down.     It  is  of  i\w  utracst  iriiportancf  to  place  the  fin- 
ger in  front  of  the  cervix,  at  the  point  of  junction  between  the  cervix 
and  the  inferior  uterine  Begment,  and  not  behind  the  cervix,  in  the  ]ios- 
tcrior  cul-de-sac,  and  on  the  posterior  uterine  segment.     The  finger,  ap- 
plied as  directed,  imparts,  by  its  piilp,  a  brisk  movement  to  this  inferior 
segment.     Impelled  by  this  movement,  the  foetus  is  .sent  upward,  in  the 
uterine  cavity,  and  falla  back  u(»on  the  finger,  imparting  an  inipuLse  to 
it.     This  is  the  ballottement  of  Pajot.     For  Depaul  the  method  is  tho 
same,  but  the  impulse  is  absent,  and,  if  the  fa?tU3  on  retuniiug  comes  in 
contact  with  tlie  fijigt-r,  it  is  not  suddenly,  but  slowly,  and  without  any 
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sliock.  Whether  there  be  a  shock  or  not,  Imllottement  is,  when  perceived, 
un  almost  patJiognomonic  sign  of  prcguaucy,  for  the  cases  cited  by  Pujot 
un<l  Oaztiiux,  of  ballottcmont  obt;iineil  in  nnn-prognrtiit  persons,  are  so  ex- 
ceptional as  only  to  confirm  tbe  rule.  Tiic  absence  of  liallottcnicnt  shonid 
not  cause  us  to  conclude  that  pregnancy  does  not  exist,  for  different  con- 
ditions may  prevent  it  from  l>eiug  observed.  In  order  that  baliottement 
be  made  out,  the  presenting  fu'tat  part  must  be  accessible,  and  tncibilo  in 
the  amniotic  fluid.  Now  certain  conditions  remove  the  ftj'tus  from 
contact  with  the  finger,  or  limit  its  mobility.  Some  of  those  conditions 
are,  an  excessively  large  ftetns,  a  very  small  one,  hydramnios,  multiple 
pregnancies,  faulty  insertion  of  the  placenta,  and  iibnornial  presentations. 
In  sonic  of  these  cases,  if  we  cannot  obtain  I'ajot'a  baliottement,  we  ma^ 
gut  that  of  Depaul.  ^H 

C0N.TOIXKIJ  Maxipulation. 

This  is  a  fourth  mode  of  obstetrical  exploration  which  the  Oerinan% 
tnie  to  their  instincts,  have  endeavored  to  appropriate,  giving  it  the  name 
of  combined  exploration.  It  consists  in  the  association  of  external  and 
internal  palpation, — that  is  to  say,  wliile  the  finger  in  the  vagina  is  ex- 
ploring the  cervix  and  inferifu*  uterine  segment,  the  other  hand,  applied 
on  the  abdomen,  grasj>s  the  fundus  uteri.  We  tiius  obtain  very  precise 
information  regarding  the  development  and  mobility  of  the  uterus,  and 
regarding  its  contents.  Combined  exploration  is  particularly  useful  early 
in  pregnancy,  and  allows  the  esLiblishment  of  ji  diagnosis  at  a  jK'riotl 
when,  the  certain  signs  Ixiing  absent,  the  probable  ones  are  alone  available. 
While  the  tinger  in  the  vagina  jierceives  the  slight  cervical  changes,  its 
beginning  softening,  the  enlargement  of  the  loAver  uterine  segment,  and 
its  weight,  the  liand  [ilaced  on  the  liyj>ogastrium  feels,  after  the  end  of 
the  second  month,  or  at  tho  inidiUoof  the  third  month,  the  roun<l,  elastic 
fundus  of  the  uterus  a  little  below  the  superior  strait,  or,  at  the  third 
month,  on  a  level  with  the  siime.  If  we  endeavor  to  raisf!  the  uterus  with 
the  tinger  in  tho  vagina,  an  impulse  is  tninsmitt«d  to  the  han<l  upon  the 
hypogastrium.  If  the  hand  on  tho  abdomen  is  now  made  to  press  ui)on 
the  tumor,  and  to  depress  it  within  tho  pelvis,  the  finger  in  contact  with 
the  inferior  segment  perceives  this  depression,  and  the  accoucheur  thus 
definitely  decides  that  the  uterus  is  indeed  included  between  the  palpat- 
ing hands.  If,  in  addition  to  the  uterine  enlargement,  the  rational  signs 
of  pregnancy  are  present,  one  is  almost  justiticd  in  diagnosticating  preg- 
nancy, which  is  the  most  natural  cause  of  uterine  development.  Con- 
joined manipulation  also  renders  great  service  in  C4vses  of  real  or  threatened 
iniseurriage.  This  will  bo  again  referred  to  in  the  article  on  Abortion. 
IJcctal  and  vesicjil  touch  should  be  reserved  for  cases  where  they  are  ab- 
solutely indispensable,  as  in  examination  of  girls  claiming  to  be  virgins 
but  who  are  possibly  pregnant,  in  extra-uterine  pregnancy,  uterine  rolro- 
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Tereion,  fibroids,  and  other  tumors.     Vesical  palpaition  must  be  prococled 
hj  dilatation  of  the  urethra,  and  is  very  rarely  ntw-cssary- 

It  thus  appears  that  tlio  ccrtjiin  sijfiis  of  pregnancy  aro  four  in  num- 
ber: active  fo-tal  movemonts,  porceivod  by  tho  accoucheur;  bullotteuient, 
whether  abdominal  or  vag:inal ;  the  fcetal  souffle.    Of  these  signs,  only  ono  is 
infallible,  viz.  this  fa-tal  heurt-aounds.     The  others  may  be  wantin<;.     We 
hold  that  one  cannot  affirm  the  existxmoe  of  pregnuiiry  until  between  the 
midillo  of  the  fourth  and  th«  beginning  of  the  fifth  month — that  is,  after 
the  time  when  the  ftefcil  heart-sounds  arc  lumnl.     Wo  shall  soo  in  the 
article   on   Diagnosia,  that  these  sounds  may  bo  absent  on  account  of 
death  of  the  fiietus.  and  that  tho  diagnosis  then  becomes  very  difficult. 

[There  is  a  further  sign  of  pregnancy  which,  in  onr  ei])erience,  ought 
to  be  chksscd  amongst  tho  infallible,  and  this  is  the  sign  for  which  wo 
are  indebted  to  Hegjir,  and  which  ia  called  after  him.  For  about  two 
yeara  we  have  examined  in  the  neighborhood  of  fifty  women,  primipanij 
and  multipara*,  for  thia  sign,  and  have  never  as  yet  failed  to  find  it  wliero 
it  had  a  right  to  be — in  pregnancy — nor  liavo  we  ever  founil  it  in  tho 
ahBenco  of  pregnancy.  The  sign  is  perfectly  apparent  as  early  as  the  sixth 
?eek,  uj  one  case  we  found  it  unmistakably  at  the  fourth,  and,  in  onr  ob- 
»nations,we  were  always  careful  to  verify,  by  after  examination,  the  truth 
of  uiu-  diagnosis.  By  mesins  of  it,  wo  have  made  tho  diagnosis  where  all 
rational  history  was  purposely  withheld  from  us  by  tho  ]mtient. 

The  sign  depends  on  the  fact  that,  during  the  first  eight  weeks  of  gesta- 
tion, the  body  of  the  uterus  enlarges,  particularly  in  the  an tero- posterior 
diainetor,  out  of  proportion  to  the  cervix,  which,  beyond  a  little  softening 
at  the  tip,  may  not  alter  at  all.  In  making  the  bi-manual,  then,  and  this 
lifliW  qua  ncn,  tho  lower  uterine  segment  is  found  to  projet-t  over  tho 
eervix,  and,  further,  this  segment  seems  lx)ggy  and  compressible.  In  a 
paper  on  this  sign,  published  in  the  Medical  Record  (N'ew  York)  early  in 
February  or  March  of  this  year,  we  likened  the  shapo  of  the  uterus  to 
"an  old-fashioned  fat-bellied  jug  *' — and  this  describes  it  very  well. 

This  pef'uliar  slmpe  of  tho  uterus  ia  not  simuhited  by  anything  else. 
In  subinvolution,  tho  body  of  the  uterus  is  enlarged  in  all  its  diameters: 
in  hyperplasia,  the  body  is  dense,  not  elastic,  doughy,  ri-'silient:  in  hy- 
peremia, from  obstructed  circulation  due  to  marked  flexion,  compressibUity 
is  absent,  and  the  nterus  ia  not  spheric^dt  fibroid  in  the  anterior  wall 
will  project  over  the  cervix,  but  it  is  dense  and  uupv<«n. 

Being  able  thus   to  differentiate  every  other  condition,   and  the  sign 
never  having  failed,  or  misled  us,  we  naturally  are  inclined  to  consider  it 
positive  of  pregnancy. — Ed.] 

f 

Stages  of  PREOifASCY. 

It  is  almopt   impossible  to  determine,  montli  by  month,  tho  stage  of 
pregnancy.     Accurate  knowledge  about  the  beginning  of  pregnancy   is 
Vou  1—19 
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usiuilly  liicking.  Between  the  last  normal  nioustrunl  epoch  and  the  first 
niisst'fl  incnstruation  there  is  an  interval  of  at  least  three  full  weeks,  during 
H'hii'h  coiicejition  may  have  orcurred.  This  opens  the  way  for  consider- 
able error.  The  usual  way  is  to  add  ten  days  to  the  time  of  the  last 
regular  menstraatioh,  and  to  date  pregnancy  from  that  point,  but  every 
obstetrician  recognizes  the  unreliability  of  this  method.  Tliia  accounts 
for  the  so-caUed  anticipations  or  retardations  of  labor,  which  liave  no  real 
existence,  but  are  due  to  errors  of  calculation.  We  will  not  attempt  to 
follow  the  development  of  pregnancy,  month  by  month.  There  are, 
however,  three  stages  of  pregnancy  during  whieli,  in  phyeiologicud  utoro- 
gestation,  the  woman  being  well  proportioned,  the  size  of  the  foetus 
moderate,  the  quantity  of  amniotic  fluid  normal,  and  tlie  presentation 
regular,  one  finds  practically  the  same  conditions.  These  three  epoclis 
are  at  three  months,  six  months  and  at  terra.  At  the  third  month,  the 
fundus  uteri  reaches  to  thi.>  level  of  the  superior  strait,  or  somewhat 
higher.  The  softening  of  the  cervix  is  very  distinct,  and  embraces  Ixjth 
the  mucous  membrane,  and  deeper  tissues  of  the  iiiferior  third  of  the 
cervix.  The  external  os,  which  is  closed  m  primiparas  allows  the  intro- 
duction of  the  finger,  in  multiparte.  The  mammary  changes  are  evident, 
the  inferior  uterine  segment  is  larger  and  plainly  rounded,  and,  in  some 
cases,  one  hears  the  uterine  souffle  and  the  fuital  heart-sounds.  At  tho 
sixth  month,  the  fundus  uteri  generally  reaches  between  one  or  two  finger- 
bre-adths  above  tho  navel.  The  cervix  is  softened  throughout  two  thirds 
of  the  vaginal  portion.  The  os,  closed  in  primipiine,  is  open  in  mul- 
tipara?. The  broiust  signs  aro  strongly  marked,  and  milk  is  present 
(colostrum).  The  fcetal  movements  aro  very  plain,  and  one  clearly  obtsiins 
iibdominal  and  vaginal  ballottement.  Tho  uterine  soiiflle,  and  the  heart- 
sounds  are  heard  best  at  this  time.  The  umbilicus  is  almost  effaced. 
At  nine  months,  the  fundus  renchea  tlio  false  ribs,  but  is  lowered  a 
few  days  Ix'foro  conlinenient.  The  cervix,  which  rebiins  its  full  length, 
is  softened  throughout,  and  closed  in  primipant.  In  muUiparae  it  is 
funnel-shaped,  the  lips  of  tho  os  externum  are  everted,  anti  the  internal 
OS  slightly  patulous,  so  that  it  is  often  possible  to  penetrate  into  the 
cervical  cavity.  Tho  fu'tus  iy^more  or  less  ongage<l,  (both  in  priini|>arai 
,and  multiparje);  ballottement  with  impulse  diaapi)ear8,  while  ballotto- 
ment  without  shock  often  remains.  Mecluinical  disturbances  of  the 
digestion,  and  the  respiration,  are  sometimes  well-marke<l.  During  the 
last  days  of  pregnancy,  the  abdomen  often  sinks,  the  movements  become 
more  free,  more  or  less  diarrhopa  exists  for  twenty-four  or  forty-eight 
hours,  irregular  uterine  contractions  appear  at  various  intervals,  and 
palpation  shows  the  cervix  to  have  been  taken  up.  There  is  a  genenU 
sense  of  comfort,  and  of  deceptive  bien-etre,  which  is  only  the  prelude  of 
parturition.  Ahlfeid  and  lltinge  have  attempted  to  cjilculate  the  stage  of 
pregnancy  frum  the  size  of  the  fa'tus.     Ahlfeid  invented  compasses  for 
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the  purpose,  one  bmuch  of  which,  pliMJCwl  in  thu  vngimv,  rests  ui»on  one 
pole  of  the  foetiil  ovoid,  while  the  other  branch  is  applied,  ext<"riml]y, 
upon  the  superior  pole  of  thia  ovoid.  Ahlfeld  concludes  thut  the  diam- 
eter so  obtained  is  about  eqiml  to  one  liiilf  the  real  length  of  tho  fu-tiis. 
This  methoJ  is  liable  to  yield  erroneous  results. 

fliiat  has  been  said  iilnut  the  t}7>ical  conditions  obtJiining  at  three,  six, 
und  nine  months,  applies  only  to  women  with  normal  polvid.  In  women 
lith  contracted  p?lvi8  the  fa'tns,  resting  above  the  Buporior  fitniit, 
elevates  the  fundus  notably,  so  that,  if  reliance  were  placed  upon  this 
uterine  elevation  alone,  in  cjilculations  regarding  tho  etugo  of  pregnancy, 
we  would  be  exposed  to  grave  errors.  One  of  our  colleagues  was  thua 
led  to  pro«luce  abortion,  supposing  tlmt  he  was  about  to  undertake  a  prr- 
iMture  delivery.  Deceived  by  tho  elevation  of  the  utfrus,  and  convinced 
bf  the  repeated  assertions  of  tho  pitient  that  tho  last  menstruation  liad 
occurred  eight  months  before,  our  colleague  induced  lalwr  as  ho  8up[»o8e«l, 
iit  I^  montks  {the  pelvis  had  a  diameter  of  :;!^  inches).  The  child  was 
liorn  alive,  but  its  development  was  that  of  Gl  months,  at  the  outside, 
Md  it  died  in  a  few  hours.  It  was  not  viable.  This  shows  tho  im|X)r- 
Iwce  of  exactly  calculating  the  etiigc  and  duration  of  pregnancy. 

DunATioN  OF  Preonaxcy. 

To  exactly  compute  the  duration  of  pregnancy  we  ought  to  know  the 
precise  moment  of  fecundation,  which  is  out  of  the  question.  It  is  there- 
fore necessary  to  have  recourse  to  thu  last  menstrual  period.  The 
nntliorities  are  far  from  agreeing  about  this.  Some  believe  that  concep- 
tion usually  takes  place  during  the  eight  to  ten  days  fullowitig  tlu-  last 
monstruation,  while  others  think  that  pregnancy  begins  during  the  eight 
or  ten  days  prece<iing  tho  menstrnal  e|K)eh  first  missed. 

Robin,  whose  views  tond  to  be  mor*'  and  more  adopted,  holds  that  it  is 
the  coitus  preceding  the  last  menses  which  furnishes  the  spermatozoa 
to  fecundate  the  ovum.  Ue,  however,  says  that  this  ovum  is  expelled 
generally  only  at  the  end  of  the  menses,  while  Schroeder,  Kundrat, 
Engelmann,  Williams,  and  Luwenhardt,  believe  that  thu  ovum  e8cai>e8 
before  the  blood,  and,  as  Mailer  justly  remarks,  we  do  not  iiossesB  certain 
data  regarding  tho  duration  of  pregnancy.  It  is,  indeed,  very  difficult 
to  gain  exact  idesis  on  thia  subject,  for  even  if  we  kntsw  the  day  of  the 
fecundating  coitus,  we  cannot  know  the  moment  when  the  spermutozoa 
impregnate  the  ovum.  As  Schroder  says,  fifteen  dnys  may  elapse,  after 
the  spermatic  fluid  is  depositetl  in  the  genital  canal,  before  tho  union  of 
the  fluid  und  the  ovxilo  is  effected. 

In  France  we  generally  reckon  from  the  last  menstrual  epoch,  and 
add  fifteen  days.  The  Germans  count  '.iSO  days  from  tho  first  day  of 
the  last  menstruation,  or  nine  months  a'ul  seven  days.  Simpson  counted 
from  tlve  last  day  of  the  menstrual  flow,  not  including  that  day,  or  from 
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274  to  280  days.  Duncan  counts  278  (lays  from  tlio  end  of  tho  la 
menstruation.  Dovilliors  reckons  between  270  tiiul  2SU  days  after  the 
end  of  menstruation.  Hecker  reckons  272  days;  Veit,  27(5;  Ahlfeld,  374; 
Depaul,  from  205  to  270.  Schmitt  counts  from  the  middle  of  tho  iutorval 
between  the  hist  menses,  and  the  time  when  they  siiouhl  have  rea])peared, 
and  adds  270  days.  Others  hsive  sought  to  establish  a  relation  between 
tlie  duratioiii  of  pregnancy,  and  tho  menstrual  periods.  Following  in  this 
the  example  of  Harvey  and  of  Sturk,  Berthold  concludes  that  labor  begins 
from  eleven  to  fourteen  days  before  the  n-turn  of  the  tenth  epoch,  dating 
from  conception.  IJohl  bjivs  that  coatiiiement  occurs  near  the  tenth  men- 
strual spocli.  Mattel  concludes  that  the  time  when  la!x)r  most  ustiallv 
tjikes  place  is  the  ninth  catitnu^niul  epoch  after  fecundation.  More  tlum 
one  half  of  the  confmcmenta  said  to  occur  at  term,  take  plaoo  exactly  in 
the  course  of  tho  ninth  missing  menstruation,  after  fecundation.  Lowen- 
hardt  computes  the  time  of  confinement  according  to  the  duration  of  tlie 
interval  comprised  between  the  two  last  menstruations  preceding  prog- 
nancy.  He  thus  admits  200,  270,  280,  290  and  300  days.  Stiwlfeldt  fixes 
tho  duration  between  270  and  27f)  davs.  Scliroeder  diminishes  the  miml>er. 
fixing  it  between  2.j0  and  200  days.  Matthews  Duncan  counts  277  days 
between  the  cessation  of  tho  menses  and  confinement.  Tyler  Smith  has 
prepared  the  following  table,  winch  may  furnish  precious  information.  It 
is  based  )K>th  upon  the  mouths  of  the  calendar  and  on  luiuir  months. 

TaULK  PUU  C'ALrULATlNO  TUB   DURATION"  OP  PllKONAKCY. 


Nine  OtlemUr  Mouths. 

Ten  Ludar  Mqdth». 

Prom  Jan, 

Ist 

To  Sept.  80th 

373  days. 

To  Oct.  7tli 

280  days. 

Feb. 

•'    Oct.  Slst 

273    •• 

•'   Nov.  7t]i 

380     •• 

Manli 

"    Nov.  aotii 

273     •• 

•'   D<T.  rilh 

2>10     " 

April 

"     Det'.  -3 1st 

273     " 

"    Jim.  oUi 

280     " 

May 

"    Jiiii.  81  si 

278     •' 

'•    Keh.  41  ti 

880     '• 

June 

•'    Feb.  28tli 

273     •' 

"    Manli7th 

280     •• 

July 

••     ManliSlst 

274     •• 

•*   April  Otb 

2H0     •• 

Aug, 

•'    April  aotli 

273     " 

.  ••    Mav  7th 

280     " 

84?pt. 

"     May  a  1st 

273     •• 

"    Jniirj  71  h 

280     •'     J 

Oct. 

"    June  30LU 

273     •' 

•'   Jiilv  7lh   , 

280     '•     1 

I 

Nov. 

*'    July  31st 

273    •• 

•'   Aup.  7th 

280     "     1 

^" 

Dec. 

"    Aug.  Slst 

274    " 

"  Sept.  7th 

280     "      ] 

Playfair,  from  wliom  we  borrow  this  table,  calls  attention  to  the  fact  tliat 
it  contains  two  columns,  one  of  calendar  and  the  other  of  lunar  months, 
and  is  to  bo  rea»l  as  follows:  A  wonuin  ceased  to  menstruate  on  July  Ist. 
Her  confinement  should  be  expected,  at  the  earliest,  on  or  about  March 
Slst,  (end  of  nine  calendar  months),  or,  at  the  latest  on  the  6tli  of  Ajjril 
(eml  of  ton  lunar  months).  Another  woman  ceased  to  menstruate  on 
January  20th,  Her  confinement  is  to  be  looked  for  on  Septemlier  30th, 
plus  twenty  days  (end  of  nine  cuh^ndHr  months),  or  on  the  7th  of  OctoWr, 
plus  twenty  days  (end  of  ten  luruir  months)  at  the  latest.     It  is,  then-fore. 
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pvidentlj  Teiy  difficult  to  exactly  determine  tho  duration  of  prvgiiuncy : 
for,  ercn  when  there  has  been  only  one  coitus,  the  diite  of   which  is 
Iraoflrn,  there  is  still  no  certainty.     Out  of  thirty-four  ctusm  obwrved  by 
Dr.  ReJd,  the  duration  varied  between  2G0  and  VH  days.     Out  of  thirty- 
one  cases,  obserred  by  Raves,  tho  average  duration  was  t272.3  days.     In 
Ihirty-fnur  crises,  observed  by  Stadfeldt,  tho  average  was  271.4   days. 
French  law  extends  this  period  to  300  days.     Are  there  cases  in  which 
pn?gnancy  continues  lx»yond  the  aajertained  average  period,  or,  in  short, 
is  pregnancy  ever  prolonged  ?    Almost  all  a^ithorg  deny  this,  as  regarda 
the  human  species,  although  it  occurs  in  certiiin  animals.     Miillor,  in  his 
remarkable  tliesis,  reviewing  all  the  known  observations,  and  discussing 
the  opinions  of  the  believers  in  prolonged  pregnancies  shows:  1.  That 
all  these  cii*}a  are  examples  of  extra-uterine  pregnancy:  i.  Thataltliough 
in  cases  of  abortion,  the  retention  of  a  dead  fietua  until  full  term  is  fre- 
qnent,  there  is  not  a  single  authentic  case  of  retention  of  an  abortive 
Oram  long  beyond  the  ordinary  period  of  gestatioHi;  3.  The  only  cases  of 
retention,  in  uterine  pregnancy,  are  those  in  which  masses  of  Iwno  liaTo 
l>cen  incrusted  in  the  uterine  walls.     IJut  this  is  very  «litforcnt  from  re- 
tention of  an  entire  fcetns,  particularly  if  it  is  supposed  to  have  passed 
through  modifications  only  seen  in  extra-uterine  cysts,  such  as  fatty  anil 
calcareous  degeneration.     Miiller,  therefore,  denies  the  existence  of  pro- 
longed labors,  and,  for  him,  tho  *'  mi.s8ed  labor"  of  the  English  is  merely 
the  false  labor  at  term  in  extra-uterine  pregnancies. 

Villard  (Thesis,  1878),  although  les-s  positivi'  than  Miiller,  holds  that 
physiological  prolonged  labors  do  not  occur,  and  tliat,  in  reported  c:is4:'8  of 
tliis  sort,  an  error  has  been  made  regarding  the  date  of  con<x^ption. 
Labor  occurring  beyond  tho  normal  ])eriod  of  pregnancy  has  been  retarded 
by  varying  causes  of  dystocia,  relating  either  to  the  pelvis,  to  a  lesion  of 
the  maternal  or  fu'tul  organs,  to  the  course  of  labor,  to  excessive  develop- 
ment, or  to  faulty  positions  of  the  child.  Indeed,  the  only  conclusive 
cases  which  he  cites  are  those  of  Dejiaul,  canrer  of  the  uteru,^;  of  Menzies, 
the  same;  of  Lefort,  cervical  atresia;  of  MacClintock  and  Schrooder, 
cancer  of  the  uterus.  Now,  in  all  these  coses  the  ftetns  was  still-born, 
and  the  same  is  true  of  Herrgott'a  two  caries.  We,  therefore,  say,  with 
nil  other  authors,  that  prolonged  pregnancy,  the  foetus  being  alive,  dues 
not  exist  as  a  physiological  condition.  It  only  exists  in  the  following 
cases: 

1.  In  extra-uterine  pregnancy;  2.  In  case  of  a  dead  fa*tus  retained  in 
the  uterus,  as  with  abortive  ova;  3.  Finally,  in  cases  where  the  dead 
fo'tus  is  retained, by  obstacles  to  parturition  seated  at  the  cervix.  Even 
in  these  cases,  prolonged  pregnancy  is  very  exceptional- 
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CHAPTER  Y. 
MULTIPLE  PREGNANCY. 


Frequency  and  Causes  of  Multi?lk  Preoxancy. 

"TTNDER  the  term  multiple  pregnancy,  we  include  all  cases  in  which 
^  the  uterus  contains  several  fcetusea  insteud  of  a  single  feeing. 
When  tluTO  ure  two  fiutuses,  twin  pregimncy  exists.  We  may  also  have 
tripk',  fiuiutriiple  or  fiuintuple  pregnancies.  Wappoeua  noted,  among  19, 
698,322  confinements  occurring  in  Germany,  Belgium,  Sweden,  Denmark, 
Sleawig-Holstein,  Ireland  and  Austria: 


Single  pregnancies. 
Twin 

Triple  " 

Quadruple    " 
Quintuple    " 


19,468,832  or  98.83  per  cent. 
226,807  1 

-'•^rij  lor  l.ir  per  cent. 


Spengler-Ploss,  among  lHl.154  births,  noted: 

Twins. 2,509 

Triplets, 2 

tiuiulrapleta, 1 

Dessauer,  of  Prussia,  found,  bctivcon  the  years  1825  and  1855, 1'.s.,  dur> 
ing  thirty  years: 

Single  jiregnancies,  . 
Double 
Triple 
Qna^lraple    " 

Sickel,  among  IT,730,C74  accouchements,  found: 


17,753,703  or  98.93  per  cent. 
171.270  } 
2,20(j  Vor  1.07  percent 
47) 


Double  pregnancies 
Triple 

Quadrujtle     " 
Quintuple     " 

Veit,  among  13,360,557  births,  noted: 

Double  pregnancies, 
Triple 
Quiidruple      " 

Hence  multiple  pregnancies  form 


213,330,  or  1  in  83 
2,195.  "      "     8.077 
46,  ♦'    "  385.499 
1, 


149,954  or  1  in  89 
^•«^'«[-orl  in  7.910 

1  in  80.8  to  1  in  93.5. 


Kleinwuchter  furnishes  the  following  statistics: 
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L.ibors. 

Double  Prt^nancics. 

CoUing,  of  Dnblin, 

.      129,173 

2.0C2  or  1.58 

per  cent. 

Hoffmnnn 

0,139 

98  "  1.68 

MacClintock  and  Hardy 

6,G34 

05  "  1.44 

Clinic  of  Prague 

4,808 

65  "  1.35 

Spaeth       . 

14.880 

185  "  1.24 

SicboUl   (Ed.  V.)        . 

T.139 

89  ••  1.24 

Clinic  of  Munich 

28.379 

336  "  1.18 

liac-hapelle. 

38,441 

441  "  1.11 

Arneth       .         .         .         . 

39.121 

445  "  1. 01 

liarL^h       .          .          .          . 

4.382 

42  ^'  0.95 

Kli'iu          .         .         .         . 

3.'i,084 

325  "  0.92 

Qaintuple  prognancied  havo  been  observed  by  Hull,  Chambon,  Ken- 
nedy, Kamsbotham  and  Cazeaux.  MacC'lintock  and  Puocli  have  seen 
Uiem  twice.  The  proportion  of  multiple  pregnancies  is  not  the  aune  in 
"liflerent  countries.  The  largest  relative  number  is  found  in  England. 
Thus,  among  484,350  labor» recorded  in  England,  Germany,  and  France, 
there  were  0,248  double,  78  triple  and  4  quadruple  pregnancies,  which 
imj  be  classified  as  follows: 

Elngland. 

.     I  in  63 

.      I  in    4.311 

.     1  in  77.013 


Itottble  pregnancies 

Triple 

Qtuidruple    " 


Germany. 
1  in     64 
1  in      7.182 
1  in  125.093 


France, 
1  in  92 
1  in  11. 105 


Klcinwachter  gives  the  following  figures: 
Twins. 


France, 
Prussia, 
H'artemberg, 
(fermanyf 


I  in  92 
I  in  89 
1  in  80.2 
1  in  84 


Twins. 
Denmark  and  Sa.\ony, 
Geneva, 
England,     . 
Bohemia,     . 


1  in  78.8 
I  in  65.5 
1  in  63 
1  m  51 


These  differences  have  been  referred  to  latitude,  race,  the  influence  of 
stature  and  large  ovaries.  These  may  havo  a  certain  importance,  but 
heredity,  and  the  multiparous  state  have  a  mucli  greak'r  caiinativo  in- 
fluence. Double  pregnancies  are  incontestably  more  frcquont  with  multi- 
parae  than  with  primipiirae.  Lebel,  whose  work  is  based  on  observations 
made  at  this  clinic,  found,  among  140  ctvses:  ]»rimipara?,  51,  multiiiane, 
89;  Collins,  out  of  240  cases,  primipane,  72,  multipara',  108.  Duncan  states 
the  proportions  as  follows:  primiparaae,  45-90  per  cent.,  multipane,  54.10 
j)er  cent.  The  influence  of  heredity  is  still  stronger,  especially  on  the 
roother*B  side.  Twin  sisters  often  have  twins,  and  we  finil,  almost  always, 
examples  of  multiple  pregnancies  among  sisters,  aunts,  and  cousins. 
The  imtenial  influence  must  not,  however,  be  denied,  and  the  cases 
although  less  numerous,  are  equally  striking.  The  most  remarkable  case 
is  that  of  a  certain  Russian  peasant  who,  having  married  twice,  Iia<l  eighty- 
seven  children  by  his  two  wives,  Tlie  first  wife  had  four  quadruple,  seven 
triple  and  sixteen  double  pregnancies.     His  second  wife  had  two  triple 
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and  six  double  pregnancies.     As  regards  age,  the  sixty-one  twin  preg- 
nancies observed  by  Kleinwachter,  are  thus  classified: 


19  years,  . 

1  case. 

25  years, 

.     8  cases. 

31  years, . 

1  case. 

20    " 

.    2  cases. 

26 

.     C 

32     "      . 

.     Scaaes. 

21     " 

.     3     '' 

27 

.     5 

34     "      . 

.     1     ** 

22     '* 

2     " 

28 

.     6 

35     "      . 

.     2     ** 

23     " 

6     •' 

29 

.     3 

37     "      . 

.     2     " 

24     " 

8     " 

30 

.     1 

41     "      . 

.     1     " 

TUus, 

up  to  22  years, 

, 

, 

,         ^ 

13.11  per  cent. 

from  23  to  29  years, 

> 

.         , 

G7.22       " 

•'     29  to  42 

i( 

. 

. 

19.67 

It  is,  thus,  at  the  time  of  greatest  fecundity,  that  the  largest  numbers 
of  twin  pregnancies  occur.  The  above  figures  differ  a  little  from  those 
of  Roues: 


19  years, 

20  " 


21 
22 

I  23 

I  ^* 

■  25 

^^        26 

I- 


3  cases. 

3  " 

11  " 

10  " 

11  " 

10  " 

11  " 


27  years, 

28  "  . 

29  "  . 

30  "  . 

31  "  . 

32  "  . 

33  "  . 

34  "  . 


llctypes. 

12  " 
18  " 

6  " 

18  " 

8  " 

13  " 


35  years, . 

36  "  . 

37  "  . 

38  "  . 

39  "  . 

40  *'  . 

41  **  . 
46  *•  . 


1  caee. 

7  cases. 

6     " 

4     ** 

3     " 

1 
o 

1 


4t 


Therefore,  up  to  22  years, 

from  23  to  29  years 
above  29  years 
from  27  to  36  years 
above  36  years 


Wurtzburg. 

9. 9  per  cent. 
45.4       " 
44.7       " 
35.9       " 

8.8       " 


Pra^e. 
1 3. 1 1  per  cent 
67.22       " 
19.67       " 


It  is  generally  admitted  that  the  causes  of  twin  pregnancy  are  three  in 
number.  1.  Two  Gniafiaii  follicles,  either  in  the  same  ovary  or  in  differ* 
ent  ovaries,  mature  eimultaneously,  pass  through  their  evolution  and. 
each  expel  an  ovum.  2.  A  single  Graafian  follicle  coutjtins,  at  the  same 
time,  two  mature  ova,  which  are  simultaneously  fecunduted.  3.  A  singla 
follicle  contains  a  single  ovum  which  possesses  two  nuclei. 

Here  arises  a  mooted  question.  We  refer  to  8Uper-fu?tation,  two  varie- 
ties of  which  are  recognized,  super-impregnation  (super-fecuiulation),  and 
super-fcetation  proper.  Now,  although  all  authors  admit  the  existence 
of  super-fecundation,  many  deny  the  existence  of  su|M?r-fcPtation.  The 
difference  is,  indeed,  great.  Super-fecundation,  super-impregnation,  is  the 
successive  fecundation  of  two  ova  l>olonging  to  the  same  period  of  ovnl»- 
tion.  These  two  ovii  are  fecundated  by  sexual  intercourse,  practised,  at 
different  dates  never  far  separated,  by  the  same  or  by  different  persona. 
The  most  convincing  facts  bearing  on  this  subject  are  furnished  by  cases 
in  which  negresses,  having  sexual  rolatiorjs  with  a  wliito  man  and  a  negro, 
give  birth  to  one  mulatto  and  to  one  negro.     Moreover,  there  are  still 
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more  striking  cases  where  wliite  women,  having  intercoarse  with  ono 

vbito  and  one  black  man,  are  delirered  of  one  white  and  one  mulatto 

clilil.     These  fitcts  are  confirmed  by  the  exporience  of  veteriiuiry  sur- 

gefina.     The  characterigtic  feature  of  BuptT-ferundation  is  that  tht-  ova 

k-loug  to  the  game  orulation.     In  euper-foetHtion  two  ova,  belonging  to 

iliScrvnt  ovulations,  are  fecundated   after  intervals  more  or  \ee»   ])io- 

tmct«d.     In  order,  then,  that  super-fo'tation  may  occur,  it  is  necessary:  I. 

That  ovulation  occur  at  least  once  more  after  the  first  ovule  hiw  beini 

fecundated.     2.  It  is  necessary  that  the  spermatic  fluid,  having  roivchod 

the  uterus  which  is  developed  by  pregnancy,  ehould    puss  between  the 

Berotina  reflcxa  and  the  serotina  vera — that  is,  that  the  two  n!enibr4iti08  Iw 

not  yet  united,  and  that  the  fluid  should  penetrate  the  Fallopian  tube, 

ind,  arriving  at  the  ovary,  come  in  contact  with  the  newly  discharged 

OTule.    The   second  condition    is  anatomically  possible,  since  the  two 

iterotina  are  not  united  before  the  third  or  fourth  month  of  pregnancy. 

Thfi  orifice  of  the  tube  also  remains  patulous  until  this.  time.     The  }wr- 

iijtenco  of  ovulation  during  pregnancy  is  denied  by  all  authors.     So  long 

as  it  is  not  proven  that  ovulation  may  persust  during  pregnancy,  we  are 

not  juBtified  in  admitting  the  occurrence  of  super-ftptation.  The  arguments 

advanced  by  the  believers  in  super-fcetation  do  not  seem  conclusive  to  us. 

One  of   these  arguments  is  based  on  the  notable   dillerence  Bometimea 

found  in  the  weight  of  twins,  bom  at  the  same  time;  another  argunient 

is  based  on  the  rarer,  but  still  authentic,  cases  in  which  two  living  and 

Tial>k;  children  hjive  been  born  at  ditferent  and  widely  separated  ]>erio(l8. 

Tho  following  are  the  intervals  in  aorao  of  these  cases:  four  and  one  lialf 

months.  Marianne  Bigaud:  five  and  ono  half  months,  Hcnoite  Fnmquet: 

flv«!  months,  a  woman  of  Aries:  seventeen  weeks,  a  case  of  Diniurbroeck: 

BIX  weeks,  a  case  of  Lebas:  four  weeks,  a  aiso  of  Dr.  Mocbtis:  fift3'^-two 

da_V3,  a  case  of  Thielmann:  forty-two  days,  cited  by  Fordyce  Barker:  ono 

.month,  Giuseppe  Oencrali.     (Vide  the  thesis  of  Ganahl,  Snper-fa^tation, 

Paris,  18(>7).     But,  a.s  Depaul  says,  these  observations  are  nil  incomplete, 

— all  date  from  the  last  century,  and  do  not  offer  suflBciunt  guanmtees  as 

rt^ards  the  examination  of  the  children  or  of  the  mothers.     Ono  more 

argument  is  derivetl  from  the  cases  of  double  uterus,  or  bilnoular  uterus. 

Now  this  malformation  has  only  been  observed  in  two  cusos.  those  of 

Barker  and  of  Generali,  and,  in  the  ease  of  the  woman  Bigaud,  the  uterus 

was  single.     We,  therefore,  follow  the  example  of  Depiiid  in  rf(|iiinng, 

before  admitting  the  poasibility  of  super-fu'tation:  Ist.  The  proof  that 

ovulation  may  persist  during   utero-gestation.      2d,  Cases  observed  by 

competent  accoucheurs,  and  in  which  all  the  conditions  pertaining  to  botli 

mother  and  child  are  given  in  great  dettiil. 

A  further  point  of  interest  is  the  anatomical  relations  of  the  ovum,  in- 
dependent of  the  foetus  itself.  Three  conditions  may  obtain,  and  they  seem 
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to  corrosponii  with   the  three  grand    etiological   divisions    already   re- 
ferred to: 

1.  Two  ova  fr 0711  the  same  ovari/,  hut  bchnginfj  to  different  Granjinn 
folfiden. — The  two  ovules  are  independently  developed,  each  one  having 
its  own  membranes,  and,  consequently,  two  chorions  and  two  Boparat 
amnions.  Eat'li  foitus  is  thus  eontaiiw^d  in  a  separate  compartuientr 
At  first,  each  ovum  possesses  a  deciJua  reflexa,  so  that  when  the  originally 
separate  o^^^le8  become  attached  to  e^wsh  other  as  a  result  of  their  develop- 
ment, the  line  of  contact  represents  a  septum  with  six  layers,  two  decidme 
reflexa?,  two  chorions,  iind  two  amnions.  But  the  deciduae  reflexje  having 
been  reabsorbed,  there  finally  remain  only  two  amnions,  two  chorions  and 
a  single  decidua  vera.  Thus,  each  frctus  has  a  separate  and  independent 
placenta,  but  the  two  placentas  may  form  a  single  muss  plainly  divided 
into  two  parts  by  a  membmnoiis  jmrtition.  The  two  circulations  are 
quite  independent,  and  each  fuitus  has  a  separate  funis.  Jn  other  cases 
this  septum  is  wanting,  and  the  two  placentas  seem  to  form  a  single  mass 
possessing  two  umbilical  cords.  But,  even  here,  the  union  of  the  placentas 
is  only  apparent,  for  the  septum  still  presents  the  four  layers  formed  by 
the  two  amnions  and  the  two  chorions.  The  circulations  are  still  inde- 
pendent. 

2.  .1  single  Oraafian  follicle,  and  ttao  ovules  simttUaneousltf  fecundated. 
— There  are  two  amnions  but  only  a  single  chorion  The  two  ova  orig- 
i?ially  came  into  close  relations  with  etvch  other  in  utero.  There  was,  at 
first,  only  one  reflexa,  but  still  two  chorions  and  two  amnion.s,  but  these 
chorions  became  so  intimately  associated  that  they  finally  only  formed  a 
single  chorion^  and  the  septum  was  formed  of  two  layers,  the  two  amnions. 
The  two  chorions,  which  at  first  existed  in  the  septum,  have  been  reab- 
sorbed. In  this  case  the  placentas  are  still  united  into  a  single  mass,  but 
the  independence  of  the  two  circulations  is  not  so  absolute,  and  anasto- 
moses between  the  branches  of  the  two  circulations  are  not  rare.  Accord- 
ing to  Jacquemier,  these  anastomoses  are  almost  entirely  venous  and 
superficial,  embracing  only  large  venous  branches.  The  independence 
of  the  fa'tuses,  although  not  so  completo  as  in  the  former  case,  is  still 
almost  perfect,  and  hence  the  possibility  of  the  death  of  one  fo.'tus  and  of 
the  survival  of  the  other.     Each  fiutus  here  jx)8sesses  a  distinct  funis. 

3.  One  ovule  with  tioo  nuclei. — There  is,  in  this  case,  a  single  chorion 
and  a  single  amnion.  After  fecundation,  two  embryonia  spots  appear 
upon  the  same  bhistoderm,  and  tlie  chorion  is  single  from  the  st^rt. 
Not  so  with  the  amnions,  which  are  originally  double,  but  which,  their 
septum  disappearing,  become  a  single  sac  formed  by  a  single  chorion  and 
a  single  amnion  containing  two  fo-tuses.  The  placontji,  in  this  case, 
always  forms  a  single  mass-  The  two  foetal  circulations  intercommunicate 
through  superficial  anil  deep  anastomoses,  both  venous  and  arterial.  Never- 
theless, this  communication  between  the  two  circulations,  although  the 


rule^  la  not  alwajB  prespnt.  Sometimes  two  si^parato  oorcls  connect  the 
placenta  and  the  faetaaea,  and  somctimus,  although  raoro  rarely,  a  sin^^le 
oofd«  proceeding  from  the  placenta,  soon  divulos  into  two  branchcA,  ono 
for  either  fo'tiw.  We  find  in  llio  tht-sis  of  (.Umntrmiil  two  curiona  eiisos, 
one  of  William  Newman,  the  other  of  Soete.  In  the  former,  the  cord 
of  the  first  child  wiis  tiud  into  a  single  knot,  and  surrounded  a  coil  in  the 
second  cord,  so  that  the  latter  was  eomplotely  strang^ilatetl.  In  Socttv's 
ease  the  two  cords,  which  were  both  very  long,  together  formed,  at  about 
their  middle,  a  perfect  double  knot.  We  refer  t<i  the  article,  **  finbor 
in  Twin  Pregnancy,^'  for  remarkB  about  the  presentations  and  positions. 


I 


Flo.  Ids.— 501UIAI.  DisPDsmoH  or  tbb  FcxrAi.  Akxkxws  a  Twnt  I'XBOiiAxcr. 

Although  the  combined  volume  of  the  two  fuituses  generally  excemls 
the  Tolnme  and  weight  of  a  single  mature  foetus,  each  is,  separately 
couflidercd.  below  the  average,  oven  when  labor  occurs  at  full  term. 
However,  it  is  not  unusual  to  boo  twins  quite  as  fully  developed  aa  eiiiglo 
children.  In  two  cases  of  twin  pregnancy,  seen  by  me  in  private  practice, 
the  children  weighed  aa  follows:  In  ono  case  tho  combined  weight  of 
the  two  children,  which  were  males,  was  a  littb  over  thirteen  pounds. 
The  first  child  weighed  about  seven  and  tho  second  about  six  and  one- 
half  j)oun<l8.  In  the  second  case  the  two  cliitdren  woigJicd,  together, 
fourteen  and  one-half  pounds.  The  first  child,  the  boy,  much  tho  largor, 
weighed  nine  ponnds.  Tho  second,  the  girl,  weighed  five  and  one-half 
I»ounda.  Difference,  three  and  one-half  ponnds.  In  the  first  case  the 
mother  was  a  primii^ara,  in  tho  sccuiid  a  muUipara.  These  cases  are  ex- 
ceptional, but  what  is  still  rarer  is  tho  difference  in  the  weight  of  the 
children.  Generally  one  of  them  is  much  more  fully  dcvelojwd  than  tho 
other.     Sometimes  one  chiltl  dies  during  the  early  months  of  intra-uterino  j 


300 


A  TREATISE   ON    OBSTETKItrS. 


life,  while  the  other  Burvives.  Tliis  js  explained  by  the  independence  of 
the  two  cu*culatioii3.  The  dead  chilrl  remains  in  utoro  and  is  expelled 
with  its  twin,  but  jiresents  im  appo-Jtriince  jwculiar  to  itself.  As  thy  result 
of  the  absorption  of  its  amniotie  fluid,  it  undergoes  a  peculiar  change, 
called  muinmilioation.  Being  compressed  by  its  fellow,  it  grows  flat,  and 
becunic8,  aside  from  its  color,  which  remains  white,  quite  like  certain 
well-known  little  ginger-bread  images.  At  birth,  it  is  found  closely 
applied  to  the  placenta,  enclosed  in  what  wad  onc^  its  foetal  sac.  It  ib 
not  very  rare,  in  twin  pregnancies,  to  sec  one  faitus  well-formed,  and  the 
other  presenting  defortnitie-H  or  monstrosities.  Cazeaux  and  Tarnier  cite 
examples.  These  cases  occur  especially  in  premature  deliveries  and 
particularly  in  hydramniona.  At  times,  the  twins  adhere  to  each  other 
liy  means  of  different  members,  constituting  the  varieties  designatetl  by 
(JeotTroy  .Saint-ITilaJre  by  the  names  oephalopages,  sternopages,  xiphojmgee, 
ischiopages,  pygopages,  etc.  In  »t\\\  other  cases  one  germ  being  included 
within  the  other,  one  fd'tus  absorbs  the  other,  wliich  it  partly  surrounds. 
These  are  eases  of  fcetal  inclusion.  I'^iuully,  certain  coccygeal  f(etal 
tumors  seem  to  be  due  to  abortive  twin  pregnancies.  We  shall  refer  to 
these,  in  detail,  in  the  chapter  on  "  MouBtrosities.'* 

SlONS  AND   DiAONOSIS  OF  TwiN    PrEGXANCY. 

The  signs  of  twin  pregnancy  are  either  probable  or  certain.  '  We  shall 
first  discuss  the  probal)Io  signs.  The  size  and  shape  of  the  abdomen  are 
peculiar  in  certain  cases.  There  is  generally,  a  greater  abdominal 
development  in  twin  pregnancies  than  would  be  expected  in  single  preg- 
nancies. Sometimes  this  is  not  true,  and  again,  the  size  is  such  as  at 
once  to  suggest  multiple  pregnancy.  This  is  osi>ecially  the  case  when 
the  children  are  largo,  or  the  amniotic  fluid  very  abundant.  The  size  is, 
however,  extremely  variable.  The  fiha|io  of  the  abdomen  is  at  times 
characteristic,  and  depends  on  the  prnsontation.  In  a  case  cited  by  Herr- 
gott,  where  the  two  heads  or^cupied  tlic  fundus  uteri,  the  womb  resem- 
bled in  6ha{)e  the  representation  of  a  heart  on  phiying-airds.  Depaul 
and  Gui'uiot  call  especial  attention  to  one  abdominal  sign  of  twin  preg- 
nancy, viz.,  supra-pubic  (edema.  Localized  above  the  pubes,  tliis  a»dema 
presents  a  prominence,  sometimes  distinctly  circumscribed,  and  sometimeB 
diffuse.  Occasionally,  it  forms  in  the  hypogastrium  a  sort  of  sac  or 
poaket,  which  stands  out  plainly  from  the  ab«lomina]  wall.  Wliile  this 
ledema  occa.'^ionally  occurs  in  single  prcguiuicy,  it  is  the  rule  in  twin  preg- 
nancies. It  is  not  a  certain  sign,  but  should  always  suggest  multiple 
pregnancy  and  the  pro]irioty  of  sonrehing  for  certain  signs.  Women  often 
**  feel  life  "  at  two  poiiiia  on  opi)osite  sides  of  the  abdomen,  and  complain 
of  an  aggravation  of  all  the  dist^omforts  of  pregnancy,  as  heaviness,  difil- 
cnlty  in  walking,  dyspno'a,  varicose  veins,  liemorrhoids,  etc.  The  certain 
signs  are  furnished  by  palpation,  auscultation  and  vaginal  touch. 
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1.  Palpation. — ^The  nrat  sign  obtjiined  by  paljyation  is  exaggerated  ab- 
dominal tension.  I'inard  emphasizes  this  sign,  stating  that  the  uterine 
wall,  instead  of  presenting  its  usuul  suppleness  and  elasticity,  is  so  tense 
ae  to  giTe  the  uterus  n  peculiar  resistance,  which  he  compares  to  the  rc- 
sistaxice  offered  by  the  wall  <if  a  well-filled  cyst.  But  the  absolutely  cer- 
tain sign  is  the  discovery,  on  palpation,  of  two  heads  or  of  two  breeches, 
whether  above  or  below,  and  recognizable  by  their  rosiKictive  cliaractors. 

is  possible,  Liter,  to  map  out  two  backs  or  several  snmll  fcetal  mem- 
jrs,  in  different  positions. 

2.  Vaginal  touch  will  show  the  presence  of  one  head  in  the  pelvis, 
rlifle  ceplialic  ballottement  will  plainly  reveal  another  at  the  fundus  uteri, 

in  one  iliac  fossa.  Pinard  tliu.?  recognized  a  triple  pregnancy.  Oc- 
panPa  Itollottement  is  often  obtained.  Deiiaul  lias  culled  attention  to  a 
sign  already  noted  by  Dug^sand  Lacha])ellc — the  existence,  during  labor, 
of  two  consecutive  bags  of  waters.  Dejjaul  attaches  especial  iniportanoe 
to  auscultation.  When  there  are  two  foetusc!?,  each  fa-tiil  heart  lias  a 
different  point  of  maximum  intensity,  and  the  hearts  beat  with  a  differ- 
ent rhvthm.  This  is  satisfactory  proof  of  the  presence  of  two  fcetuses, 
provideil  that  the  difference  between  the  number  of  pulsations  l)e  well- 
marked,  from  ten  to  sixteen  at  least.  According  to  Depaul,  the  Ijest  way 
to  obtain  positive  information  i.s  to  have  two  practised  oljservcrs  simulta- 
neously count  tlie  heart-sounds  at  their  two  |»oints  of  mnximiuii  inten- 
sity, thus  establishing  or  disproving  their  synchronism.  But  tlie  diagno- 
sis is  sometimes  very  difficult,  if,  one  fa?tus  being  dead,  only  one  lienrt 

its,  or  if,  owing  to  uterine  contractions,  to  hydmninios,  or  excessive 
thickness  of  the  abdominal  walls,  the  fcetut  parts  can  not  Ijie  made  out  by 
polpution.  We  must,  therefore,  never  rest  content  with  one  method  of 
exploration,  but  if  suspicion  of  multiple  pregniiiicy  l)e  arousetl,  we  should 
ucccssively  employ  palpation,  auscultation  and  vaginal  touch.  It  is  upon 
10  enseviltle  of  datii  thus  obtained  tluit  the  certain  diagnosis  of  twin 
7>regnancy  is  to  be  based.  Although  there  arc  cases  of  twin  pregnancy 
which  may  be  easily  diagnosticated,  there  are  others  pri'seiiling  great 
difficulties,  and  we  can  not  Ijo  too  sure  of  the  fact  before  making  an  an- 
nounirement  to  the  patient,  which,  for  the  majority  of  women,  is  a  diaa- 

?eable  surprise. 

Although  twin  pregnancy  does  not  make  the  prognosis  Imd,  for  either 
mother  or  children,  it  is  still  far  from  leaving  the  woman  in  so  sutisfac- 
tory  a  state  as  does  single  pregnancy.  The  hirgo  size  of  the  alKiomen.  the 
rXnarked  oedema  of  the  lower  extremities,  the  mechairiml  interference  with 
ligestion,  reepinition  and  circulation,  being  more  pronounced  than  in 
le  pregnancies,  induce  so  much  fatigue  and  suffering,  as  to  sometimes 
jriously  imjuiir  the  health.  The  patient  must  also  undergo  a  double 
labor,  as  it  were.  As  a  result  of  the  exaggerated  abdominal  distension  sho 
is  exposed  in  some  cases  to  uterine  atony,  resulting  in  hemorrhage.     Be- 
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sides,  as  we  shall  see,  operations  are  often  necessary  in  consequence  of 
abnormal  presentations.  Besides  these  abnormal  presentations,  which  ex- 
pose the  children  to  danger,  there  is  another  circumstance  which  unfavor- 
ably affects  the  prognosis  for  them — the  fact  that  twin  pregnancies  rarely 
reach  full  term.  Twin  pregnancy  also  often  coexists  with  hydramnion  of 
one  ovum.  These  fects  show  the  necessity  of  reserve  as  to  the  prognosis 
in  twin  pregnancy.  * 

Triple,  Quadruple  and  Quintuple  Pregnancies. — These  cases  are  very 
exceptional.  From  the  standpoint  of  anatomical  circumstances  relating 
to  the  ovum,  we  may  find  a  combination  of  all  the  varieties  described  in 
our  remarks  on  twin  pregnancy.  There  may  be  three  separate  placentse, 
two  united  placentte,  with  one  separate  placenta;  or  three  united  placentae, 
and  consequently,  three  isolated  fcetal  sacs;  two  united  sacs  with  one  sep- 
arate sac,  one  single  fuctal  sac,  etc. 


CHAPTER  VI, 


SPTKIOrS   I'UEGNANCY. 


\  W  ii  agree  with  Pujot  who  aays  "  there  is  no  eacli  thing  as  spurions 
'  ^       pregnancy."    Prr^ianoy  exista  or  it  Uoti«  not  exist.      Spurious 

pregnancies  aro  only  errors  in  diugnosis.     We  can  not  do  bettor  thun  to 

^vo  here  an  analysis  of  the  remarkable  article  of  oar  master. 

Pajot  divides  the  errors  into  three  principal  classes.     1.  Diagnosis  of 

pr^[nancy  when  it  does  not  exist;  2.   Denial  of  existing  pregnancy;  3. 

Confounding  one  kind  of  prcgniincy  with  another. 

1.  Diagnosis  vf  Pregnane y  wJien  it  dwit.nvt  Exid. — The  causes  of  this 
error  are:  «.  A  ftvlse  inter])rotation  of  functional  ailments;  h.  The  exist- 
ence of  various  abdominal  and  pelvic  tnuiors;  c.  Changes  in  the  cervix 
simulating  those  of  pregnancy;  d.  A usc^ultatory  signs  similar  to  fcetal 
and  uterine  bruits;  e.  Deceptive  sensations  of  movement,  felt  by  the 
mother. 

We  have  already  recorded  our  belief  that  there  is,  in  reality,  only  one 
certain  sign  of  pregnancy,  the  fa^tal  heart-sounds.  The  three  other  signs, 
l«allottement,  cither  alxlominal  or  vaginal,  objective  movements  and  ftrtal 
souffle,  are  incontestably.  also,  cerUiin  signs,  but  tlie  last  does  not  always 
exist.  Ballotioment  has  been  perceived  in  two  or  throe  conditions  other 
than  pregnancy.  The  active  ftvtal  movements,  plainly  perceived  by  the 
obstetrician,  are  as  certain  as  the  heart-sounds,  but  one  must  always  rely 
n{K)n  tho  latter.  Unfortunately,  in  some  cases  the  accoucheur  is  cjillod 
after  the  death  of  the  ftptus,  when  the  diagnosis  Ijccomcs  very  difficult. 

2.  Fnilnre  to  rerognize  exidiny  Pregnanry. — These  mistakes,  although 
less  common  than  those  of  the  former  class,  aro  yet  not  very  rare,  und 
many  most  justly  distingtiisheil  physicians  arid  surgeons  have  not  always 
avoided  them.  This  error  maybe  due  to  ovarian  cysts,  fibroids  and  other 
tumors,  ascites,  dropsy  of  the  amnion  and  versions  or  flexions.  There  is 
only  one  sure  means  of  making  a  correct  diagnosis,  waiting  until  tho  fo>hil 
heart-sounds  appear.  If  tho  foetus  is  dead,  the  diugnosis  must  bo  made 
by  exclusion.  Pajot  insists  upon  the  importance  of  what  lie  terms  tho 
fcetai  impulse  in  cases  where  the  fd'tus  is  alive.  This  sign  is  often  ])er- 
ceptible  to  the  ear  before  the  appearance  of  the  fcetal  heart-sounds,  and 
imparts  to  that  organ  a  sensiition  at  once  tactile  and  auditory.  We  must, 
therefore,  never  fail  to  look  for  it. 

3.  Mistaking  Pregnancy  of  one  Kind  for  some  other  Kind. — That  is  to 
say,  mistaking  a  uterine  pregnancy  for  an  extm-uterine,  and  vice  vend, 
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or  a  double  pregnancy  for  a  Binglo  one,  ami  thr  reverse.  The  error,  in 
the  former  case,  ieu  grave  one.  In  the  urtielu  on  Kxtm-utorine  Pregnancy 
we  sliall  Bee  that  this  error  has  been  coniniilted,  and  shall  then  give  the 
diaiguostic  points.  We  need  not  study  the  diagnosis  of  pregnancy  in  de- 
tail. For  us,  a  single  sign  embraces  all,  viz.,  the  lieart-sounds.  Let  ns 
cite  tlie  causes  which  have  most  frequently  led  to  the  commission  of 
errors.  These  are,  anienorrhcea,  uterine  alTcctions,  congestions,  metritis, 
fibroids,  havnatonn^trou  or  retention  of  menstrual  fluid,  ovarian  tumors, 
ascites,  tyrapaniU\s,  emlioniioiiit  and  abdominal  tumors.  Ascites,  fibroids, 
ovarian  cysts,  and  abdominal  tumors  may  co-exist  witJi  pregnancy,  and 
thus  render  the  diagnosis  more  diflicuH  still.  But  there  is  one  condition 
to  which  we  must  recur,  deiith  of  the  fo'tus  in  utero,  either  before  tlio 
certain  signs  were  appreciable  or  afterward,  if  the  accoucheur  could  not 
himself  distingnLiisli.  thejn.  Sometimes  the  woman  does  not  present  her- 
self for  examination  until  thes«  signs  !iavo  disappeared,  as  a  result  of 
death  of  the  fcotua.  In  these  cases,  tlie  diagnosis  is  made  with  great 
difficulty.  Auscultation  is  uf^elessund  palpation  only  gives  imperfect  sen- 
sations. On  account  of  cbangcs  wbieh  the  fo'tiis  nndergm-s,  the  uterus, 
as  a  result  of  the  reabsorptinn  of  the  amniotic  fluid,  undergoes  a  retro- 
gression more  or  less  pronounced.  The  cervix  resumes  the  characters  it 
possessed  before  jiregnancy  began,  and  vagiiuil  touch  is  insutheiont  to 
completely  clear  u|)  the  iliagnosis,  because  of  thi'  absence  of  ballotteuifnt 
and  of  the  sensation  conveyed  by  contact  with  fu-Ud  members.  In  tbeso 
cases  we  hold  that  great  importance  attaches  to  two  signs.  One  of  thetso, 
to  onr  mind,  is  absolutely  certain,  and,  in  one  cii.sc,  t-nabled  us  to  surely 
establish  the  diagnosis  of  pregnancy.  (Vid<'  Ilyiiramnion).  The  first  of 
these  signs,  which  is  obtained  by  combined  manipulation,  is  the  develop- 
ment of  the  uterus,  which  seizA'd  iM'twei'tr  the  finger  introtluced  into  tho 
vagina,  and  the  other  liand  applied  to  the  abdominal  wall,  is  thus  often 
appreciable.  The  other  sign,  which  enabled  ns  to  make  a  clear  diagnosis 
in  one  case,  was  likewise  observed  by  Bu<lin  in  an  analogous,  although, 
different  cjiso.  This  sign  is  the  perception  of  a  uterine  contraction,  in*' 
duccd  byalxlominal  palpation,  or  gentle  massigt'  continued  for  some  time. 
Under  the  inflitenco  of  this  oontraotion,  the  abdomen,  wbicli  was  before 
supple  and  yielding,  became  harder  an<l  more  tenae.  This  sign  is,  in  our 
opinion,  absolutely  certain,  for  although,  as  some  authors  sjiy,  vesical  con- 
tractions sometimes  occur,  thcso  contractions  disajipear  after  evacuation 
of  tho  bhulder  with  a  catheter,  while  a  genuine  uterine  contraction  will 
recur  after  withdrawal  of  tho  urine. 


T  ET  tuj  first  eatablish  the  principle  that  pregnancy,  being  an  absolntely 
-'-^  physiological  occurrence,  the  first  law  is  not  to  cliange  the  hiibituul 
hrgiono  of  patients.  Moreover,  einco  pregnancies  are  very  varial)l<',  not 
only  with  different  women,  but  even  with  the  Kime  woman,  it  is  impoiwi- 
h\e  to  establish  absolute  rules  of  hygiene,  and  the  attitndo  of  the  otistetri- 
cian  in  the  majority  of  cases,  should  be  abeohitely  exjKJCtant,  but  in 
other  eases,  his  nieusares  should  be  as  active  as  posniblo.  Ilesidea  the 
general  hygienic  rnles  applicable  to  all  women,  there  are  some  indicationg, 
arisiiig  in  the  course  of  preg^iancy,  which  must  guide  the  physician. 
We  limit  oar  present  remarks  to  general  indications,  reserving  special  in- 
dications for  the  chapter  on  diseases  of  pregnancy.  In  the  great  majority 
of  cases,  pregnancy  follows  its  regular  course,  constitnting  a  state  inter- 
mediate between  health  and  disease,  if  not  of  alisolute  health,  and  causing 
women  only  a  little  annoyance  and  malaise.  Still,  there  tire  cases  uf  preg- 
nancy attended  by  complications,  which,  although  clitTtTcnt  at  the  various 
stages,  are  none  the  loss  very  painful,  and  demand  tlut  whole  attention 
of  the  physician,  who,  it  must  be  admitted,  is  often  powerless  to  relieve. 
Without  going  into  details  which  belong  to  a  later  chapter,  we  would  here 
state  that  the  greatest  danger  in  pregnancy  is  that  of  abortion  or  prema* 
tnre  delivery,  which  is  always  precipitated  by  uterine  contractions.  "  It 
is,  therefore,  the  first  duty  of  the  physicijin  to  prevent  thi^sc  contractions, 
which  occur  normally  during  the  whole  progress  of  pregnancy,  from  sur- 
])assing  physiological  limits,  an«l  to  render  them  harmless  for  both  naother 
and  child.  The  contractions  tend  particularly  to  tmnscond  phystologicul 
limits  at  the  time  corresponding  to  the  menstruiil  epoch.  It  is,  tlius,  at 
this  time,  alx>ve  all  others,  that  the  physiciiin  should  interfere,  employing 
measures  which  we  consider  heroic.  These  are  absolute  repose  and  lau- 
danum enemati*.  containing  twenty  dro[m  in  ten  ounces  of  watcir,  given 
with  a  simple  syringe  and  not  with  an  irrigator,  or  a  syringe  with  valves. 
60  that  the  whole  dose  may  be  absorlx'd.  The  enematji  may  l»o  repeated 
at  intervals,  which,  according  to  the  csise,  niny  vury  fr(»m  scvemi  hours 
to  a  number  of  days.  The  first  advice  which  tlio  physician  sliould  give 
bis  patients  is  to  become  accustomed  to  watch  themselves,  to  learn 
to  restut  the  right  time,  and  to  take  the  opium  themselves  if  necessary. 
No  change  should  Ik?  nuido  in  ordinary  eases,  in  hiibits,  food,  or 
exercise,  and  ejcaggcrated  precautions  ai-e  to  bo  avoided  as  much  as 
Vol.  I.— 20. 
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insufficient  ones.  It  is  just  as  bad  for  pregnant  women  to  remain  stretched 
out  on  an  invalid  chair  or  in  bed,  as  to  undertake  inordinately  long  walks 
or  drives.  Wo  are  great  advocates  of  motlerate  exercise.  Wc  hold,  then, 
that  tke  pregnant  woman  should  go  out  daily,  either  on  foot  or  in  a  car- 
riage, whiohever  she  prefers.  One  sees  many  women  irho  are  fatigued 
by  a  carriage,  but  fur  whom  walking  is  an  agreeable  find  beneficial  e.xcr- 
cise.  There  are,  on  the  other  hiiud,  many  whom  walking  tires,  ami  who 
get  on  admirably  in  a  carriage,  particularly  if  they  choose  macadamized 
streets  on  which  jolting  iy  avoided.  Tlio  climbing  of  long  (lights  of  stairs 
must  bo  absolutely  forbidden.  Tlie  rule  nuist  be  to  make  the  time  passed 
out  of  doors  the  occasion  for  diversion  and  moderate  exercise,  never  of 
fatigue.  As  is  seen,  wo  forbid  neither  dinners,  coneert.^,  nor  theatres. 
Although  wo  favor  rides  and  drives,  we  do  not  permit  journeys.  The 
physician  must  \)e  very  circumspect  in  this  particular.  Beside  the  jolting 
of  railroitd  travel,  fatigue  is  incurred  by  the  woman  proportionate  to  the 
duration  of  the  Journey  and  the  length  of  time  during  which  her  habits 
are  changed.  When  wo  dj  permit  tmvelling,  wo  advise  that  the  time  of 
departure  imd  of  return  bo  made  to  correspond  witti  the  mean  time  be- 
tween two  menstrual  epochs.  Since  journeys  are  particularly  dangerous 
wlicn  made  early  in  pregnancy,  they  should  only  bt-  i>erraitted  betwet'u 
four  and  a  half  or  five  months  and  seven  and  a  half  months  from  the 
time  when  fa'tal  movements  come  to  bear  witness  to  the  fa*tal  vitality, 
up  to  the  period  of  viability,  when,  if  labor  occurred,  the  case  would  not 
be  one  of  abcirtioii  but  of  premature  tkdivery  It  seems  to  us  a  useful  if 
not  indisfwusable  precaution  to  !«ive  the  woman  travel,  if  possible, 
stretched  out  in  a  sleeping  car,  or  on  the  cushions  of  a  carriage  with  good 
sjirings. 

Only  a  word  about  clothing.  The  developing  utt'rus  fills  the  abdomi- 
nal cavity  more  and  more,  and  forces  the  woman  to  renounce,  of  lier  own 
accord,  all  tigbtly-littiug  garments,  and  to  adopt  loose  clothing,  which 
gives  better  jilay  to  the  thoracic  and  abdominal  organs.  Corsets  should  bo 
«l)solutcly  proscribed.  So-called  pregnancy  corsets,  however  loose  they  may 
be,  still  com{»reKS  the  breasts  more  or  less,  and,  pressing  on  the  dia])hragm, 
disphuxj  tlio  intestines,  compress  the  liver  and  stomach,  and  thus  often 
become  the  source  of  discomfort,  which  distipjvears  when  the  corset  is  re- 
moved. We  however  recommend,  almost  without  exception,  the  use  of  a 
light  abdominul  supportfM*,  which  adupts  itself  well  to  the  sluipe  of  the 
abdomen,  does  not  annoy  the  patient,  and  is,  above  all,  essential  for  mul- 
tipanp.  In  those  patients  the  abdominal  walls,  distended  by  preceding 
pregnancies,  no  longer  aflford,  to  tl\o  uterus,  the  support  affordod  by  the 
abdominal  jiarietes  in  pnmipara?. 

The  hnea  alba  often  yields  to  the  pressure,  and  the  uterus  falling  for- 
ward  by  its  own  weight,  gives  to  the  abdomen  the  shape  known  as  pen- 
dulous abdomen.     This  is  more  frequent  in  women  with  pelvic  defor- 
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milieu,  fibroids,  etc.  Tife  suj)porter,  boBidca  sustaining  tho  jibdotntMi, 
affonid  it  Literal  sup}K>rt,  and  thus  favors  the  acconimodution  of  tho  long 
axis  of  the  fivtus  to  that  of  tho  u torus.  We  have  seen  what  rdle  Pinard 
attribatFsto  the  aV>tlominftl  walls,  in  producing  this  juieominoihition.  Wo 
consider  his  ideas  valuable,  although  not  agreeing  entirely  with  thom. 
Who  liaa  not  hesird  women  express  the  desire  "  not  to  have  their  figure 
six)ile<I  "  by  pregnancy  !  This  diaister  may,  wo  believe,  be  best  averted 
by  vrearing  tho  abdominal  8up}X)rter,  which,  by  keeping  tho  uterus  vor- 
tical, and  by  sustiiuing  tlic  ulxlominal  walls,  is  the  best  means  of  prevent- 
ing them  from  being  over-disten<ied  transversely.  Tlie  constitution  of 
the  woman  largely  affects  the  result.  Women  naturally  fleshy,  blonde, 
of  lymphatic  t  'ni|>eramont.  and  short  in  stature  always  retain  a  larger  abdo- 
men tlian  thin,  slender  brunettes,  of  a  nervous  temperament,  wliost*  tis- 
Bttee  possfss  j:reiit«r  olastieity.  We  would  mention  that,  near  tho  end  of 
pregnancy,  women  are  usnally  tormented  by  a  sensation  of  weight  and 
prescure  in  the  pelvis,  ]is  if  some  obji^ct  must  lie  exj>elled,  and  that  tho 
desiro  to  urinatr  recurs  so  often  as  to  become  almost  unendunible,  and 
to  oblige  the  women  to  stay  in  doors.  We  have  seen  these  difficulties 
yield  to  the  influence  of  rest,  followed  by  the  application  of  a  well-tnudo 
supporter,  slightly  padded  at  the  jjoiiita  intended  to  sustain  the  liypogjw- 
tric  and  supm-pubic  regions.  Pregiuint  women,  being  more  susceptible 
to  cold,  should  so  ehoose  their  garments  as  to  avoid  colds,  thoracic  and 
renal  trouble,  rheuniatLsm  and  the  resulting  heart  losions.  Thoracic 
affection?,  fiside  from  their  inherent  danger,  may,  l>y  further  interference 
with  the  functions  of  the  lungs  and  heart,  and  by  tho  jarring  of  the  uterus 
due  to  cough,  excite  abortions  or  premature  deliveries.  Pregnant  women 
should  i)articularly  avoid  coming  in  contact  with  cases  of  contagious  dis- 
ease (eruptive  fevers,  typhoid  fever,  sore  throat,  etc.),  both  in  tho  inter- 
est of  themselves  and  of  the  fiptns.  Rules  about  diet  are  hard  to  give. 
In  some  women  pregnancy  develops  an  enormous  apjietite,  and  in  others, 
appetite  is  alwient  or  j^erverted.  TIiIm  we  will  recur  to,  under  the  head- 
ing. Diseases  of  Pregnancy.  Among  the  many  indications,  thus  furnished, 
one  is  very  importiint.  It  is  to  make  goml  for  the  mother  tho  alimen- 
tary losses  occasioned  by  the  fcetus,  by  nieana  of  u  nourishing  aiul  invigo- 
rating diet.  For  women  who  are  well,  and  whose  digestion  is  good,  we 
advise  meat-juice,  tonics  and  .Spanish  wine  for  supper.  If  necessary,  we 
increase  the  number  of  meals,  making  them  less  botintiful.  These 
measures  are  especially  adapted  to  young  and  feeble  women.  We  are 
not  strong  advocates  of  ferruginous  preparations.  Besides  being  occasion- 
ally badly  tolerated,  they  often  pro<.lure  obstinate  constipation.  t/O  which 
the  women  are  alresidy  only  too  tnuch  predisposed,  botii  by  habit  and  by 
pregnancy.  Constipation  is,  indeed,  habitual  with  pregnant  women, 
and,  in  some,  it  attains  alarming  proportions.  It  must  be  antagonized 
by  all  possible  n)eans.     Enemata  constitute  tho  most  classical  treatment 


308 


A    TRKATISE    ON    OBSTETRICS. 


but  muBt  often  fail,  and  wo  advise  the  freqiu-At  repetitiou  of  mild  laxa- 
tives,  even  from  the  first.  A  capital  point  is  to  keep  tho  bowels  open. 
"We  have  seen  a  jjlass  of  cold  water,  on  awakening,  a  cap  of  cold  milk  or, 
in  women  not  accustomed  to  itt*  use,  a  cup  of  cofloe,  meet  th3  require- 
ments of  the  case.  II  euemata  are  inefficient  we  advise  mild  purgatives, 
particuliirly  castor  oil.  cither  taken  in  tea,  coifee,  lemon-juice  or  beer,  or 
in  capsules,  magnesia,  rhubarb,  podoph^'llin,  etc.,  or  minenil  waters. 
Drastica  are  to  bo  avoided.  In  sotne  cases  diarrhcea,  often  very  persie- 
tont,  takes  the  plnco  of  constijjation  and  is  to  be  met  with  astringents, 
above  all  with  sub-nitrate  of  bismuth.  This  is,  however,  rare,  and  it  ia 
more  usual  to  see  critical  diarrhceaa  succeeded  by  interyals  of  constipa- 
tion. If  these  diarrlioBiis  do  not  last  more  than  one  or  two  days,  they  aro 
not  to  be  too  much  interfered  with,  as  they  often  give  the  {mtienta  marked 
relief.  Wo  shall  consider  perversions  of  taste  or  longings  among  the 
diseases  of  pregnancy.  Pregnant  women  are  often  tormented  by  tooth- 
ache, and  if  they  have  carious  teeth,  they  come  to  ask  if  they  may  safely 
have  them  extnicted.  We  absolutely  veto  this  course.  Aside  from  the 
excitement  which  the  little  operation  occasions,  even  under  anajsthosia, 
we  consider  It  useless.  The  pain  is  often  purely  neuralgic,  and  the  proof 
is  that  it  often  persists  in  spite  of  the  extraction  of  the  tooth,  For  tlie  rest, 
only  absolutely  necessary  operations  should  bo  undertaken  during  preg- 
nancy. Baths  are  to  be  recommended  even  from  the  beginning  of  utero- 
gcstation,  in  spite  of  the  current  opinion  that  women  should  not  batho 
before  the  sixth  or  scvcTith  month.  Baths  are  useful,  and  should  only  be 
withheld  from  women  subject  to  abortion.  They  should  be  short  and 
not  very  warm  (between  90°  and  95°),  and  it  is  wise  to  take  them  at  home, 
and  to  remain  in  bed  for  a  lialf  hour  or  an  hour  after  tlie  hath.  We 
permit  sea-baths,  and  cold  baths  and  douches,  but  the  sea-baths  must  be 
taken  wlien  the  water  is  warm,  they  must  only  hist  five  minutes  at  the 
longest,  and  mu.st  be  taken,  when  the  seji  i.s  calm,  on  a  sandy  beach. 
Cold  baths  should  also  be  short,  and  no  swimming  is  alloweil.  We  do 
not  advocate  douclujs,  unless  the  woman  has  been  accustomed  to  hydro- 
thi.'rajwutics  before  pregnancy.  Even  then  the  douches  must  be  admin- 
istered by  experiencetl  persons.  We  prefer  in  this  case  cold  Jiblutions  in 
a  bath-tub.  We  forbid,  absolutely,  lukewarm  or  cold  injections  and  vag- 
iniil  douches.  Local  treatment  of  uterine  disease  which  antedated  preg- 
uancv,  must  bo  avoided  or  bo  limited  to  close  survoilljince  or  more  careful 
precautions.  The  toilet  is  to  l>o  made  as  usual,  with  the  simple  precau- 
tion of  using  lukewarm  water,  rendered  fragrant  by  cologne  or  enu  de 
toilette.  The  breasts  of  women  who  intend  tn  nu!*8e  their  children  re- 
quire e8j)ecial  care.  For  a  month  before  confinement  the  nipples  are  to 
be  washed  morning  and  evening  with  dilute  brandy  and  water,  tincture 
of  arnica  or  tincture  of  benzoin,  and  the  woman  sliould  endeavor  to  elon- 
gate the  uipplee  by  traction  and  friction,  alight  and  repeated.     'l*hese 


THB   HYGIENE   OF    PREGNAJJOY. 


309 


measures  are  particularly  uaefnl  for  women  whose  nipples  arc  short  and  re- 
tracted. The  delicate  question  of  conjugal  relations  has  been  differently 
anawered  by  various  authors.  Although  intercourse  has  often  caused 
abortion,  it  has  in  other  cases  been  quite  harmless.  Its  effect  depends  on 
the  health  of  the  woman.  In  the  beginning  of  pregnancy,  when  there  is 
marked  malaise,  the  woman  needs  absolute  repose,  particularly  at  the  time 
corresponding  to  the  catamenial  j>eriod.  In  tlie  interval,  the  separation 
of  the  sexes  is  less  necessary.  Towanl  the  end  of  pregnancy,  intorcourso 
becomes  more  and  more  difficult,  and  wo  have  the  statement  of  many 
women  that,  in  many  cases,  premature  rupture  of  the  membranes  bad 
been  brought  about  by  conjugal  relations.  Although  we,  therefore,  do 
not  absolutely  forbid  intercourse,  wo  recommend  that  it  bo  indulged  in 
only  after  careful  consideration  of  the  duration  of  pregnancy,  and  of  the 
woman's  state  of  health. 

These  are  the  general  rules  governing  the  hygiene  of  pregnancy.  They 
are  not  absolute  and  vary  as  we  shall  see,  according  to  the  phenomena 
accomjianying  pregnancy,  each  of  which  may  furnish  particular  iudica- 
tiona. 


CHAPTER  YIII 


INTEKEOOATION  AND  EXAMINATION  OF  THE  PREGNANT 

WOMAN. 


n^IIE  intorrogation  of  a  pregnant  woman  most  be  conducted  according 
-^  to  certain  rules,  which  alone  will  permit  the  accoucheur  to  make  the 
most  complete  dingnosis  possibJo.  The  first  qnostions  relate  to  the  <li8- 
eascs  from  which  the  pregnant  womiin  suffered  during  infancy,  to  the 
present  ugc,  and  to  the  age  at  which  the  woman  bcgjin  to  walk.  The  last 
question  is  extremely  important,  and  may  fumiah  precious  indicationa. 
Kickc'ts  causes  arrested  developmout  and  softening  of  the  Ixines,  which  re- 
tanl  the  infant's  Hrst  stops,  and  leave  in  the  lower  limbs  more  or  less 
marked  traces  of  incurvation.  These  traces  coincide  almost  always  witli 
pelvic  contraction.  In  the  woman,  therefore,  who  Ijegan  to  walk  late  we 
should  examine  the  lower  extremities  for  evidences  of  rickets.  At  the 
same  time,  we  should  assure  ourBelves  that  the  woman  does  not  limp,  has 
no  spinal  curvature,  and  was  not  subject  to  coxalgia  in  infancy.  If  these 
lesions  exist,  the  woman  must  be  made  to  understand  that  a  more  com- 
plete examination  is  necessary.  The  first  duty  of  the  accoucheur  being 
to  respect  the  modesty  of  Lis  patients,  his  examination  should  only  be 
made  when  absolutely  indispensable,  at  as  late  a  date  as  is  compatible 
with  safety,  and  in  the  presence  of  the  mother  or  of  the  husband  of  the 
woman. 

Passing  to  the  subject  of  menstruation,  the  obstetrician  inquires 
when  the  menses  were  first  established,  the  romlitioii-s  attendant  upon 
the  first  menstruation,  and  upon  the  subsequent  ones,  such  iis  the  quan* 
tity,  quality,  duration,  regularity,  and  accom|)anying  phenomena.  He 
then  ascertains  whether  he  is  dealing  with  a  primipara  or  with  a  multi- 
jmra,  and  in  the  latter  case,  ohUuns  information  concerning  earlier  preg- 
nancies and  confinements,  and  aboiit  the  date  of  the  last  confinement. 

The  next  point  is  to  ascertain  the  fact  of  existing  pregnancy,  and  the 
stage  of  uterogesUition  already  reachefl.  Passing  the  probable  signs  in 
review,  the  accoucheur  will  obtain  information  about  the  last  menstruiv- 
tion,  the  nausea,  digestive  disturbances,  etc.  If  pregnancy  is  far  advance*!, 
the  date  of  quickening  is  to  be  aseertaini'd.  The  history  of  any  compli- 
cations, such  as  axlema,  varicose  veias,  hemorrhoids,  digestive  difficulties, 
constipation,  circulatory  or  respiratory  disturbances  is  to  be  taken.     After 
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thene  prelinun&ries,  the  physician  proceeds  to  the  direct  examination  of 
the  patient,  which  shoald  bo  made  early  if  the  woman  has  alrctwiy  had 
difficult  labors,  or  if  one  suspects  her  pelvis  of  being  deformed.  He  must 
never  forget  to  examine  the  urine  of  all  pregnant  women,  particularly  of 
primipttTse,  in  order  to  seek  for  sugar,  and  particularly  for  albumin.  Pro- 
ceeding to  the  direct  inrcatigation,  which  should  be  made  with  the  woman 
recumbent,  he  examines  the  lower  limbs,  tho  spine,  tlie  chttst  if  necessary, 
and  the  breast,  if  the  wonuin  intends  nursing,  all  with  the  least  {lossible 
eiposnre.  The  examination  of  the  abdomen  will  reveal  its  ehaiw,  volume, 
pigmentation,  the  striie,  the  a'dema  of  the  abdominal  walls,  the  state  of 
the  umbilicus,  and  possibly,  supra-pubic  cpdema.  Palpation  will  next 
convey  exact  information  regarding  the  development  of  the  uterus,  the 
attitude  of  the  foetus,  its  volume,  its  presentation,  its  jkosition,  the  quan- 
tity of  amniotic  fluid,  the  number  of  foetuses,  the  mobility  of  the  foi'tus 
or  of  the  foetuses,  abdominal  ballottcment,  the  greater  or  loss  engagement 
of  the  fcptal  parte,  the  fcetal  movements,  the  foetal  shock,  the  occasional 
fluctuation,  etc.  Auscultation  will  furnish  data  concerning  the  life  of 
the  child,  its  presentation  and  its  poaition.  It  will  confirm  suspicious 
aroused  by  palpation,  of  possible  multiple  pregnancy,  and  will  reveal  the 
uterine  soufiQe,  the  foetal  souffle  when  it  exists,  the  bniit  produced  by 
fo-tal  movements,  etc.  Percussion  will,  in  certain  cases,  aid  in  the  recog- 
nition of  ascites,  ovarian  cysts,  putrefaction  of  the  foetus,  etc. 

If  the  data  already  obtained  suffice,  we  may  reserve  the  vaginal  exami- 
nation for  another  occasion.  But,  if  one  has  the  least  doubt,  he  must 
not  hesitate  to  overlook  the  natural  repugnance  of  the  patient,  and  must 
make  her  comprehend  the  necessity  of  the  examination.  The  vaginal  ex- 
amination alone  can  show  the  state  of  the  cervix,  its  softening,  its  situa- 
tion, its  length,  its  effacement,  the  state  of  its  orifices,  the  <legreeof  fii'tal 
engagement,  the  presentation,  tho  position,  the  condition  of  the  inferior 
l«egment,  the  integrity  of  the  membranes,  the  vaginal  secretions,  the  state 
of  the  vagina,  the  shape  of  the  pelvis,  etc.  The  examination  should  always 
be  done  by  progressive  stages,  and  an  absolutely  complete  examination 
should  only  be  made,  at  the  first  visit,  in  cases  of  urgent  necessity.  Let 
I  the  physician  acquire,  first  his  patients'  confidence,  accustom  them  to  the 
leasures  he  must  adopt  for  their  benefit,  treat  them  with  consideration, 
c,  at  first,  simple  questions,  and  finish  hy  asserting  his  authority.  It 
is  the  accoucheur's  duty  to  explain.the  necessity  of  more  careful  examina- 
tions, and  then  to  undertake  them  with  all  the  consideration,  propriety 
and  gentleness  possible.  Having  availed  himscilf  of  palpation,  ausculta- 
tion and  vaginal  touch,  he  ought  to  have  obtained  all  the  necessary  in- 
formation, and  should  not  repeat  his  examination,  particularly  vaginal 
touch,  until  the  last  days  of  pregnancy.  He  will  then  encounter  less  re- 
sistance than  before,  because  the  women,  being  inipatient  to  know  when 
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and  how  thej  are  to  be  confined,  will  often  request  the  examination  which 
they  80  dreaded  at  the  outset  of  pregnancy.  If,  however,  the  interests 
of  mother  or  child  demand  the  repetition  of  the  examination,  the  ac- 
couchcnr  must  himself  request  it,  since  it  alone  can  prepare  him  for  the 
assumption  of  entire  responsibility. 


PART  IV- 


LABOR 


TT  might  seem  more  logical  to  make  the  study  of  the  i»thology  of  preg^ 
-^  uancy,  that  is  of  the  diseases  of  pregnancy,  follow  that  of  normal 
pr^nancy.  But  the  pathology  of  pregnancy  is  epitomized  in  Abortion. 
Now,  as  abortion  is  only  one  variety  of  pathological  labor,  it  is  impossible 
to  Ftudy  it  without  first  having  acquired  exact  and  iletailed  knowledge 
concerning  the  phenomena  constituting  normal,  physiological  parturition. 
We  Bhail,  therefore,  first  stifdy  normal  labor,  and  then  }>a8a  to  the  pathol- 
ogy of  pregnancy,  and  of  parturition. 

I^bor  may  be  dedneil  aa  the  act  by  which  the  foetus  and  its  annexes  are 
expelled  from  the  maternal  organism,  whether  the  fcctus  be  developed  in 
the  atems  or  without.  It  consists  of  two  stages:  1.  Ijabor  proper,  ex- 
pulsion or  extraction  of  the  fu'tus;  2.  Expulsion  or  extraction  of  the 
placenta.  We  may  classify  labors,  with  Depuul,  as  spontaneous  and  as 
artificial. 

Labor  is  spontaneous  when  it  is  terminated  by  nature's  unaided  efforts. 
It  is  artificial  when  the  manual  or  instrumental  intervention  of  th(>  ob- 
stetrician is  necessary.  When  labor  occurs  during  the  Hrc>t  seven  months, 
before  the  foetus  is  viable,  it  is  known  as  a  miscarriage,  and  may  be  either 
spontaneous  or  artificially  induced.  If  piirturition  tikes  place  at  tlio 
seventh,  at  the  eighth  month  or  even  in  the  nintli  month,  before  full  term, 
the  child  being  viable,  it  is  called  premature  labor,  and  may  also  be  spon- 
taneous or  induced.  If  parturition  occurs  at  the  reg^ilar  termination  of 
pregnancy,  it  is  known  as  laV>or  at  term,  l^abor  taking  place  after  expi- 
ration of  the  normal  period  of  pregnancy  is  said  to  be  retarded  or  delayed. 
Whether  confinement  be  etiKy  or  diflTioult,  simple  or  com|>licated  and  dan- 
gerous for  the  mother  or  for  the  child,  tlie  phenomena  attending  it  are 
embraced  under  the  generic  term  labor.  A  woman  being  confined  is  in 
labor,  and  the  phenomena  of  parturition  are,  from  their  nature,  phy.sio- 
logical  and  mechanical.  Before  considering  those  phenomena,  let  us  in- 
quire into  the  causes  of  labor. 

Hie  causes  of  labor  are  determining  and  efficient.     All  authors  now 

roe  regarding  the  nature  of  the  latter,  but  not  of  the  former.  We  shall 
now  pass  in  rapid  review  the  opinions  of  iliSercnt  authors. 

1.  Detehmintno  Causes. 
The  earliest  view  attributed  to  the  fcetus  active  participation  in  its  ex- 
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pulsion.  Fatigued  and  irritated,  either  by  a  special  acridity  of  tbe  am- 
niotic fluid  which  irritute<l  tbe  skin,  or  bj  an  over-accumulation  of  me- 
conium in  the  bowel,  by  urine  in  the  bladder,  by  higli  temperature  in  the 
uterine  cavity,  by  the  pressure  of  the  head  on  the  inferior  segment,  by 
increased  pressure  of  the  uterus,  by  obliteration  of  placental  vessels,  by 
iziefficient  respiration,  und  inadequate  nourishment,  or  by  contraction  of 
the  foi"anion  of  IJotalius,  of  the  ductus  veuosus  or  of  the  ductus  arterio- 
sus, the  foBtus  was  supposed  to  exert  force  upon  the  uterine  wall,  and  by 
its  efforts,  to  seek  to  escape  from  the  uterus.  All  these  causes  are  hypo- 
thetical, for  the  fa'tus  often  dies,  in  utei*o,  and  labor  nevortheleas  occurs. 
On  the  contrary,  when  the  fojtus  dies,  it  becomes  a  foreign  body,  which 
the  uterus  endeavors  to  expel,  and  this  is  one  of  the  most  frequent  causes 
of  ttbortiou  and  of  premature  delivery,  The  fa'tus,  therefore,  plays  no 
active  part  in  labor.  Those  rare  ctvscs  in  which  dead  women  have  been 
delivered,  even  of  living  childit^n,  may  be  explained,  as  we  shall  see,  with- 
out invoking  the  aid  of  the  fietus. 

The  determining  causes  were  later  sought  for  in  conditions  of  the 
mother  or  of  the  ovum.  It  has  been  suggested  that  the  ovum  detached 
itself,  at  term,  from  the  womb,  as  a  rijte  fniit  from  the  tree,  and  lluw4, 
Naegele,  but  particularly  Simpson,  followed  by  Seliroedcr,  have  given 
the  following  explanation :  Toward  t!ie  end  of  pregnancy  a  slow  but 
progressive  fatty  degeneration  of  the  serotina  takes  place.  This  destroys 
the  organic  connection  previously  existing  between  the  ovum  and  the 
uterus.  At  all  the  [>oints  where  thb  degeneration  lias  progressed  to  a 
certain  degree,  the  uterine  nerves  are  irritated.  But  a  certain  sum  total 
of  uninterrupted  stimulation  ia  necessivry  to  call  reflex  uterine  contrac- 
tions into  play.  Wheu  this  necessary  stimulation  is  produceil,  reflex 
contractions  occur.  But,  as  the  contractions  grow  stronger,  they  separate 
the  uterus  and  the  f(etus  to  a  greater  extent,  which,  by  augmented  irrita- 
tion of  tlio  nerves,  induces  contraction  sufficiently  strong  to  finally  exjwl 
the  ovum.  All  causes  producing  the  necessary  irritation  will  thus  deter- 
mine uterine  labor  pains,  as  the  sound,  injections  and  diseases  of  the  ovum. 
According  to  Simpson,  degeneration  of  the  decidua  commences  at  the 
fourth  month.  Liinghuns,  Dohrn,  de  Sinety  and  Leopold  do  not  believe 
that  the  degenenition  begins  so  early.  The  above  explanation  is  not  re- 
ceived by  Steinzel,  who  seeks  the  cjiuse  of  labor  in  menstrual  congestion, 
and  attriliutcs  it  to  what  he  calls  the  nisus  perioilicus.  Discomfort  from 
catamenial  congestion,  however,  is  chiefly  observed  in  the  early  months, 
and  the  irregularities  of  menstruation  are  of  themselves  sufficient  to  dis- 
prove this  hypothesis,  Lobstein  and  Chausyier  first  sought  the  cause  of 
labor  in  the  complete  development  of  the  uterus.  They  say  that  labor 
occurs  when  the  muwular  fibres  of  the  uterus  have  reached  their  maxi- 
mum growth.  IIow,  then,  are  alwrtions  accounted  for?  Loder,  Mau- 
riceau  and  Scanzoui  admit  that,  at  the  eighth  month,  the  uterus  has 
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reached  its  maximum  development.  After  that  time,  tlio  aterine  cavity 
ueabu^ged  by  disteiiBion.  This  can  not  go  beyond  a  certain  degree,  hcnue 
the  occurrence  of  labor.  Brown-Sequard,  Obernier,  Kehrer,  hold  thai^ 
the  irritability  of  the  uterus,  progressively  increasing,  readies  its  maxi< 
mam  at  full  term.  Because  of  over-growth  of  the  venons  syBtem,  a  con- 
siderable quantity  of  venous  blood  is  held  in  the  uterine  wjills.  Now, 
this  blood  is  heavily  charged  with  carbonic  acid,  which  is  o!ie  of  the  most 
powerful  stimuli  to  muscular  action.  Hence  a  first  contraction,  which 
expels  the  blood  from  the  veins,  and  would  thus  put  an  end  to  contrac- 
tions, if  the  painrit  caused  did  not,  in  turn,  excite  the  spinal  cord.  But, 
oascular  action  being  necessarily  intermitttnit,  the  fibres  relax,  a  now 
afflux  of  blood  ensues,  and  consequently,  another  contraction.  Labor  is 
the  final  result  of  the  Bucceseion  of  these  phenomena.  Tyler  Smith, 
modifying  Steinzel's  hyix)the»i8,  holds  tliat  true  jiains  occur  during  the 
tenth  menstrual  epoch  as  the  result  of  congestion,  whicli  is,  thus,  the  de- 
termining tjiuse  of  labor.  Lcvret,  Bandelocqno  and  Desormeaux,  return- 
ing to  the  theory  of  Ix>b8tein  and  of  Ohaussier,  hold  that  there  is  an  an- 
tagonism between  the  fundus  and  cervix  as  regards  development.  The 
development  is  accompliBhed  at  the  expense  of  the  fibres  of  the  fundus 
jmd  body  during  six  months.  Later,  the  cervix  jmrticipates  actively,  and, 
Bacoming  widened  from  above  downward,  is  effaced.  Finally,,  the  longi- 
tudinal fibres  overpower  the  circular  cervical  fibres,  dilatation  follows  and 
labor  takes  place.  Antoine  Petit  goes  still  farther.  He  believes  that 
"the  cervix  is  a  store-house  in  which  tlie  uterus  holds  in  reserve  the  mus- 
cular fibres,  which,  by  their  development,  provide  for  uterine  expansion 
during  gestation.  Everything  is  so  measured,  that  when  the  futus  is  suffi- 
ciently developed  to  support  the  influence  of  external  agents,  all  the  cer- 
vical fibres  have  yieldeil,  and  the  store  is  exhausted.  But  the  cliild  con- 
tinues to  grow,  and,  as  he  cannot  do  so  without  more  space,  tin'  cavity  in 
which  he  is  containe<l  is  enlarged  by  the  elongation  of  tlie  uterine  fibres. 
This  elongation  produces  irritation,  an"!  conlnictions  must  follow,  with 
the  known  results."  The  opinion  of  Autoino  Petit  has  btion  negatived 
by  the  researches  of  Stolz,  who  showetl  in  his  thesis  that  the  cervix  does 
not  change  in  length,  during  pregnancy,  and  that  it  is  only  etfaced  in  the 
last  days  of  gestation.  This  opinion  was  adopted,  in  a  modified  form,  by 
Randl,  Martin  and  Braune.  We  have  already  considered  this  subject,  in 
txienso,  and  need  not  revert  to  it  here.  Bandl  and  these  juithors  hold 
that  the  cer/icul  canal  is  replaced  at  last  by  a  veritable  cerviuo-utcrino 
canal.  So  soon  as  this  canal  is  formed  by  the  softening  of  the  cervix,  and 
by  the  almost  complete  disappearance  of  the  internal  os,  the  ovum  is 
brought  into  immediate  contact  with  the  external  os,  and  irritating  thiii 
orifice  precipitates  contmctions. 

At  this  point  the  theory  formulated  in  1819  by  John  Power,  and  ad- 
mitted by  Dubois,  Pajot  and  Dejiaul,  should  be  mentioned.     Depaul,  ex- 
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pressing  the  views  of  these  authors,  compares  the  exjjulsioii  of  the  fcetl 
to  the  expulsion  of  the  urine  and  fteces,  siiying  "  The  first  fscal  matt 
which  arrives  in  the  rectum  remains  in  the  upjwr  part  of  this  portion  oi 
the  bowel,  producing  no  stimulation,  no  cotitraiHioti  an<l  no  tenesmus. 
But  morefa?cal  matter  is  soon  added  to  the  pre-existing  mass,  which,  bein;^ 
pushed  onward,  reaches  the  lower  part  of  the  rectum  and  is  arrested  by 
the  sphincter.  The  faaces,  in  contact  with  the  sphincter,  engender,  by 
reflex  action,  a  desire  to  defecate  and  rectal  contractions  ensue.  The 
sphincter  at  first  resists,  but  its  opposition  l>eing  soon  ovorcomo  by  con- 
tinued rectal  contraction,  it  opens  and  the  faeces  escape.  Micturition  oc- 
curs in  the  same  way.  The  determining  cause  of  the  expulsion  of  the 
Iniman  ovum  is  of  the  same  nature."  The  ovum  conn'ng,  at  last,  into 
contact  with  the  uterine  sphinctor,  excites  uterine  contractions,  which 
finally  produce  cervical  dilatation  and  the  expulsion  of  the  foitus. 

2.  The  Efficient  Causes. 

All  authors  agree  that  the  efficient  cause  of  labor  is  the  contraction  of 
the  uterus,  aided  finally  by  the  contractions  of  the  alxlominul  muscles. 
This  action  of  the  abdominal  muscles  is  sometimes  absent,  as  in  ^mi'a- 
plegics,  and  in  cases  of  complete  nterini>  ])rolaj)30.  In  this  case,  the  exj)ul- 
sion  of  the  foitus  is  duo  to  unaided  uterine  efforts.  We  are  unable  to 
agree  with  Depaul  in  the  opinion  which  seems  to  limit  uterine  action  to 
the  first  stage  of  labor,  the  stage  of  dilatation,  and  we  consider  the  con- 
traction of  the  abdominal  muscles  almost  indispensable  in  the  second 
stage,  or  that  of  expulsion.  The  abdominal  muscles  do  powerfully  assist 
the  uterus  in  the  second  stage,  but,  in  many  cases,  their  action  is  in 
abeyance,  and  yet  the  unaided  uterine  contractions  suffice  for  the  happy 
termination  of  labor. 


CHAPTER  IT. 

THE  PRELIIIINARY   PHENOMENA  OF   LAHOR 

TT  u  rare  for  labor  to  begin  bo  suddenly  and  unexpectedly  aa  to  take 
-'-  women  by  surpriflc.  Ordinarily,  it  is  preceded  by  symptoms  wliich 
haro  l»en  called  the  preliminary  phenomena  of  labor.  The  symptom 
which  most  impresaes  the  patients  is  subsidence  of  the  abdomen.  Being 
doe  to  the  foetal  engagement  and  ^the  subaoquent  descent  of  the  inferior 
•egment  of  the  uterus,  it  occurs,  of  coarse,  at  a  variable  time  before  lalx)r, 
according  to  the  period  of  fa-tal  engagement,  producing,  when  it  comes, 
changes  in  the  shape  imd  size  of  the  abdomen.  As  a  result  of  this  descent, 
the  fundus  uteri  recedes  from  the  ribs  and  the  diaphragm,  the  re8|3iration 
becomes  more  free  and  easy,  digestion  is  more  active,  and  the  woman  ex- 
periences a  sense  of  well-being  which  may  be  likened  to  the  calm  before  a 
storm.  In  other  cases  this  abdominal  subsidence  augments  the  a>dema 
of  the  lower  extremities,  and  produces  a  feeling  of  pressure  upon  the  in- 
testine  and  the  bladder,  which  results  in  frequent  urination,  and  is  often 
accompanied  by  leucorrhcfa,  which,  causing  the  patients  t(.>  feel  moist, 
ntftkes  them  believe  that  the  waters  are  escaping.  Sometimes  the  women 
are  attacked  twenty-four  or  forty-eight  hours  before  contin<.>ment  by 
profuse  diarrhoea,  which  contrasts  strongly  with  the  pre-existing  constipa- 
tion. 

At  times,  the  patients  are  gay  and  lively,  at  other  times  sad  and  vaguely 
apprehensive,  which  latter  feeling  is  encouraged  by  the  occurrence  of  Ir- 
regular pains,  which,  appearing  at  long  intervals,  and  during  several  hours, 
finally  cease,  leaving  the  woman  exhausted.  The  woman  notices  that  her 
abdomen  grows  tense  and  hard.  Theso  contnirctions  exist,  it  is  true,  dur- 
ing the  entire  course  of  pregnancy,  but  are,  up  to  a  late  stagi",  painless 
and  often  imperceptible  to  the  woman.  If  an  examination  be  made  at 
this  time,  we  find,  beside  the  thorongh  engagement  of  the  fu'tus,  marked 
changes  in  the  cervix,  the  chief  of  which  is  its  effacement.  In  primiparse 
the  cervix  forms  a  slightly  projecting  prominence,  often  a  simple  depres- 
sion, either  completely  closed  or  iiardly  open,  so  that  it  is  hard  to  distin- 
guish it.  In  moltipane  the  effacement  is  less  pronounced,  and  the  fa'tua 
less  deeply  engaged,  but  the  cervix  is.  often  widely  diluted,  und  the  os  in- 
ternum BO  large  that  the  finger  reaches  the  membranes,  which,  at  the 
I  moment  of  contraction,  bulge  slightly  outward.  Millot  has  given  the 
'  name  of  secret  labor  to  these  phenomena,  but  they  are  not  constant,  and 
it  is  not  rare  to  see,  particularly  in  primiparaj,  the  effacement  of  the  cer- 
vix delayed  until  a  few  hours  before  labor.  Parturition,  having  onco 
begun,  annonnoes  itself  by  two  unfailing  sigUB — regularly  recurring  pains, 
and  ccr>'ical  dilatation. 


CHAPTER  III. 

LAHOll 

n^HE  phenomena  of  labor  may  bo  divided  into  two  classes,  phyBiologicaT 
-^  phenonaena  and  mechanical  phenomena.  Tarnier  and  Chan- 
treui],  agreeing  with  Kunuke,  in  this  pHrticuhvr,  admit  a  third  series  of  phe- 
nomena, which  thpy  call  plastic  phenomena.  We  see  no  necessity  for  this 
class,  as  these  pliifitic  phenomena  vary  with  the  difTcrent  kinds  of  labor, 
and  are  dependent  on  the  presentation  and  position.  Consisting  in  the 
clianjics  of  shaj^e  in  the  fcetal  parts  dnring  their  passage  thrnngh  the 
genital  canal,  they  merit  especial  stady  wit!i  each  presentation  and  posi- 
tion, but  Ihoy  do  not  form  a  separate  class  of  phenomena,  being  concomi- 
tants of  the  mechanical  phenomena.  We,  thereforf,  hold  to  the  old 
classification,  and  prococd  to  successively  describe  the  physiological  and 
the  mechanical  phenomena  of  parturition. 

The  physiologieal  phenomena  are:  1.  Contractions  of  the  uterus  and 
of  the  abdominal  muscles.  2.  The  dilatation  of  the  cervix,  3,  Bloody 
discharges.  4.  The  formation  of  the  bag  of  waters  and  its  rupture.  5. 
The  dilatation  of  the  vulva  and  the  distension  of  the  perineum. 

The  mechanical  phenomena  are:  The  difForent  movements  oxeeated  bj 
the  fcetus,  in  its  parage  through  the  pelvi-gcuital  canal. 


Physiological  Piikxomena  of  Labor. 

\.,  Innervation  nf  Ifie  Uleriis;  Uterine  Contractions  (Painx,. 

Wo  have  stated  that  ntcrine  contractions  occur  during  the  whole  o: 
pregnancy,  but  generally  puKS  unpcrecived  by  the  woman  bccauw  they  are 
painless.  The  uterine  contractions  of  true  parturition  are,  however, 
except  in  very  rare  rases,  of  a  painful  character,  and  the  pain  is  so  in- 
separably associated  with  the  contraction,  that  the  word  pain  hjis  become 
synonymous  with  contraction,  and  is  thus  iiabitually  employed  by  persons 
unacquainted  with  mcilical  phraseology.  The  most  striking  feature  of 
uterine  contraction  is  its  iutermittenct*.  The  pains  are  clearly  separated 
by  distinct  periods  of  repose,  which,  however,  only  possess  a  relative  regu- 
larity. The  pmns,  which  at  first  are  separatetl  by  intervals  of  a  half  hour, 
of  a  quarter  of  an  hour,  or  of  ten  minutes,  grow  more  frequent  as  labor 
advances,  atid  the  intervals  separating  them  grow  continually  shorter, 
until  they  finally  do  not  cover  more  than  iivc  minutes,  throo  minutes  or 
even  less.  The  length  of  the  intervals  is  inversely  as  the  progress  of 
labor.     The  pains,  at  first  widely  separated,  succeed  each  other  more 
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r:(iuliv  iluring  the  stage  of  ililntutioii,  and  bfcomo  almost  continuous  in 
;:i<  sbge  of  expulsion.  It  is  not  ran?,  however,  to  Beo  the  uterus,  aftor 
kving  contriicted  regularly  for  a  time,  enter,  ao  to  apeak,  upon  a-jxriod 
of  rej)as<',  pcrh]i{)6  of  several  hours'  duration,  afU-r  which,  contracting 
more  energeticjilly,  it  ni:iy  Iwui  the  lalior  to  a  ra]>i<l  termination.  At  the 
Rime  time  tlxat  the  jmins  grow  more  frequent,  tlu>y  generally  become 
i'lnger,  hut  are,  normally,  always  sepiirate<l  hy  intervals  of  repose. 

Tbo  (laiud  are  inrohmtary.  The  will  can  neither  originate  nor  guspend 
them,  ri'Uiril  nor  accelerate  them.  The  emotions  seem,  however,  to  exert 
iwrtrtln  influence  upon  them.  The  arrival -of  the  accouehenr  eome- 
timt*  causes  such  emotion,  on  tlio  (tatient's  part,  as  to  rt^tard,  or  even  to 
Dioraentarily  suspend  pains,  which  had  befonr  been  very  active  and  regu- 
l»r.  The  suspension  is,  however,  generally  brief,  and  the  uterine  con- 
tractions soon  resume  their  normal  character. 

The  pains  produce  marked  modifications  in  the  condition  of  the  uterus. 
Tills  organ  liardens  at  the  instant  of  contraction,  and  grows  supple  and 
yielding  in  the  interval.  It  also  changes  its  shape  and  {msition.  It 
fwcomos  more  or  less  cylindrical,  through  tho  elongation  of  ita  antero- 
jwsterior  diameter,  and  by  the  shortening  of  its  transverse  diameter. 
Schro«>der  states  that  even  the  longitudinal  diameter  is  somewhat 
elongat<4  by  the  pains.  This  elongation  is  said  to  occur  pirticularly  in 
longitudinal  presentations,  and  isdue,  accortling  to  Schroeder  and  Ahlfeld, 
to  foetal  extension,  resulting  from  shortening  of  the  transverse  uterine 
diameter.  This  extension  is  incomplete  before  the  rupture  of  the  mem- 
branes, biit  manifests  itself  most  clearly  after  the  escape  of  the  amniotic 
fluid.  The  uterus  also  changes  in  position,  so  that  its  fundus  comes  in 
contact  with  the  anterior  abdominal  wall,  and,  repelling  it,  produces 
prominence  of  the  abtlomen.  These  changes  may  be  appreciated  by  ap- 
plying the  hand  to  the  abdomen,  during  a  pain.  The  touch  at  this 
moment  shows  the  uterine  orifice  more  or  less  dilated,  tense  and  rigid, 
and  the  amniotic  sac  simultaneously  projecting  through  the  os. 

If  the  membranes  are  ruptured,  the  head  is  morn  closely  applied  to  the 
cervix,  and  when  the  contractions  subside,  a  little  amniotic  liquid  escsipes 
— not  at  the  beginning  of  the  pain,  as  Tamier  and  Cliantreuil  erroneously 
Jiftte. 

"Uterine  contractions  have  the  chanicter  of  contractions  of  smooth  mns- 
cnlar  fibres  in  general.  Whether  they  procotnl  from  fundus  to  cervix,  as 
Spicgolljcrg  and  Schroeder  think,  or  the  reverse,  iw  Kehrer  believes, 
they  soon  become  general.  Partial  uterine  contnictions  are  pathological, 
and  will  receive  attention  farther  on. 

The  contractions  are  painful.     This  statement  is  tnie  in  a  general  way, 

but  the  pains  are  not  of  uniform  intensity  with  all  women,  and  they 

change,  in  chanicter,  at  different  stages  of  lalwr.     In  some  ca.ses,  psir- 

tieulurtv  in  nervous  women,  the  pains  are  very  severe  and  are  badly 
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tolemttHl,  while  with  others  they  are,  inconteetably,  less  violent.  Some 
•women  liav<'  very  oncrgotio  contractions,  wliidi  are  almost  piiinJess,  ani 
we  can  add  two  cases  from  personal  observation  to  those  cited  by  other 
writers.  IJoth  of  my  cases  were  young  primipara?  aged  IS,  and  hardly 
1?  years,  respect ivdy.  lu  the  younger  j^irl,  the  isame  phenomenon  was  re- 
peated in  the  second  confinement,  four  years  later.  Again,  some  women 
complain  more  than  othera  of  the  paina,  exhausting  themselves  by  in- 
cesiiant  cries,  while  some  control  themselves  bettiT,  and  only  manifest 
their  pain  by  smothered  oxclamntions,  and  by  muscular  efforts  made  coinci- 
dcntly  with  the  coutnictioiia.  If  the  hand  be  }>laoed  upon  the  abdomen, 
the  uterine  contmction  may  be  observed  to  commence  before  the  woman's 
suffering  begins. 

The  pains  are  thus  found  to  have  three  stages,  one  of  inception  or  in- 
crease, one  of  maximum  intensity  and  one  of  diminution.  The  increasing 
stage  may  be  very  short,  and  the  8s«nc  is  true  of  the  stage  of  gre{it<!st  in- 
tensity, but  the  period  of  subsidence  is  relatively  long.  The  whole  pjiin 
lasts,  generally,  from  sixty  to  eighty  seconds.  Feeble  at  first,  the  pains 
soon  grow  more  severe,  and,  since  they  correspond  to  the  cervical  dilata- 
tion, they  are  chilled  prepanitory.  They  become  cxpulsory  and  very  vio- 
lent at  the  end  of  parturition. 

Although  the  pains  grow  more  and  more  painful  sis  labor  approaches 
its  termination,  tin*  final  oivoa  are  better  tolunited  than  those  which  cor- 
respond to  the  dilatation  of  the  cervix.  It  is  especially  during  the  stage 
of  dilatation  that  women  manifest  their  sufferings  by  such  cries  and  com- 
plaints that  we  have  heard  this  period  designated  by  an  experienced 
mid-wife  m*  the  period  of  despair.  In  favorable  cases  the  pjiins  begin  in 
the  loins,  next  invade  the  lateral  abdominal  regions,  and  terminate  an- 
teriorly— thus  omi)niciug  the  whole  pelvic  region.  In  other  cases,  the 
imin  is  persistently  localized  in  the  lumbar  region.  fJenemlly  it  prevails 
in  that  region  until  the  heiwl  passes  through  the  cervix,  then  giving  place 
to  expulsive  pains,  which  last  until  delivery  is  accomplished.  With  pre- 
mature rupture  nf  the  membmnes,  high  position  of  the  foetu.s,  rigidity 
of  ti»e  cervix,  dt-forniities,  or  faulty  i)re6etitution8,  the  pains  are  often 
excruciating,  and,  nnfortunately,  intracbible.  Different  explanations 
have  been  given  to  account  for  the  pains,  particularly  for  lumbar  pains. 
Mattel  attributes  them  to  pressure  of  the  uterus  against  the  spinal 
column,  and  Beau  to  lumbo-abdomiual  neuralgia,  analogous  to  that  ac- 
companying uterine  affections.  The  causes  of  the  pain  vary,  as  Tnrnier 
aiul  Chuntreutl  remark,  with  the  different  stages  of  labor.  Boivin  is 
right  in  assuming  tluit  diBten?iou  of  the  cervix  is  the  cliief  agent  in  pro- 
ducing pain,  but  we  shall  also  include,  among  the  causes  of  pain,  disten- 
sion of  the  iierincum,  of  the  vagina,  and  of  the  anus,  besides  compression 
of  uterine  and  pelvic  nerves  and  of  pelvic  organs. 

The  influenco  of  contractions  upon  the  fcetus  and  the  mother  is  ex- 
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tmiiti_\    luteresting.     On  auscuUiitiiig  iho  ftftus.  ul  the  moment  of  u 
pain,  one  Itciirs  the  fcetiil  hwirt-hculs  grow  .slownr  and  wciikur  its  the  con- 
tracliou  grows  stronger,  only  to  ri'turn  to  tlieir  norriinl  comlition  whtni 
the  pain  siiljBitles.     In  rare  cascsi,  the  lieart-soiintls  conipleti'ly  «liajipjM»ar. 
irbon  this  happens  the  interruption  of  the  Bounds  is  of  very  short  liura- 
tioTi.  and  correajwnds  to  ihc  maxinuim  int^'usity  of  contraction.     This 
slowing  of  the  foetal  heart  is  uttribut«?d,  by  Schwartz,  to  an  increivsu  in 
intni-cardiac  pressure,  by  Si'.hu1tx«  to  slight  asphyxia  of  tho  foetus,  from 
placrntul  compression,  and  by  Kt'hror  to  comprc'.ssinn  of  the  cranium  and 
of  tho  brain.     The  pains  exert  an  accck*rating  influence  upon  tho  mater- 
nal pulae.     The  acceleration  is  augmented  as  the  pain  progresses,  and 
^dually  dis;ip|>oari  with  tlie  subsidence  of  tho  contraction.     Ilohl,  who 
counte<l  the  pulse  during  a  pain  w))ioh  lasted  two  minutes,  gives  the 
lollowing  figures: 


Ist  and  2d  quarter  minute 

3d 

4th 

oth  and  Cth    " 

7th 

8th 


in  pulsations. 
2i         •* 
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As  labor  progresses  the  pulse  becomes  more  rapid,  so  that  it  is  as 
frequent.  Just  before  the  expulsion  of  the  fcetiis,  in  the  iutorval  of  the 
pains,  as  it  was  at  the  height  of  the  jwin  in  the  early  stages  of  labor. 
The  <!haructer  of  the  uterine  contractions,  as  above  described,  will  sutlioo 
for  their  differentiation  from  so-calWl  false  pains,  which  originate  in 
organs  other  than  the  uterus,  and  are  due  to  a  patliological  con<lition  of 
llie  womb.  We  shall  have  ocx'^ision  to  revert  to  this  subject.  The  uterine 
contractility  sometimes  persists,  for  a  time,  aft«r  the  death  of  the  mother, 
and  thus  allows  a  living  ftetus  to  be  expelled. 

2.   Contraction  of  the  Abdominal  MhucIm. 

Tlie  contraction  of  these  muscles  does  not  occur  until  tho  stage  of  ox- 
puUion.  Originated  by  reflex  action,  it  is,  to  a  great  extent,  subject  to 
the  volition  of  the  patient,  who  is  thus  enabled  io  materially  aid  in  the 
expulsion  of  the  fu'tus.  But,  us  before  btated,  this  contraction  is  not 
indispensable  for  the  happy  termination  of  labor.  The  vagina,  too,  is  the 
seat  of  contractions,  which  aid  in  the  expulsion  of  the  body  of  the  fcetus, 
when  the  hea<l  has  alroaily  escaped  from  tlie  geuit;il  eaiuil,  but  this  con- 
traction is  particularly  marked  at  the  instant  of  delivery. 

3.  Estimation  of  the  Uterine  Fbrce, 

Efforts  liave  been  made  to  estimate  the  power  of  the  uterine  contrsic- 
tions.  The  uterus  may  be  regarded  as  a  hollnw  muscle,  which,  in  order 
to  expel  its  contents,  must  tirst  establish  an  opening  through  which  these 
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contents  may  pass.  Tlio  factors  coopenitiiijr  for  tho  formation  of  this 
opening  are:  tlie  effiicement,  the  widening  and  softening  of  the  cervix,  the 
traction  exerted  upon  the  cervix  hy  the  uterine  contnictions,  the  increase 
of  intra-utorino  tension  due  to  this  traction,  and.  aa  a  result,  the  ten- 
dency of  the  fluid  contents  of  the  womlj  to  escape  in  the  direction  of  least 
resistance,  the  cervical  orifice.  lint  the  uterus  also  contains  the  fcetus, 
and  thus  exercises  a  duplex  action:  first,  the  rupture  of  the  membraoeB 
and  the  cervicjil  dilatation;  and,  secondly,  the  expulsion  of  the  foetus. 

Ditferent  methods  have  been  employed  to  measure  the  intensity  of 
uterine  action.  Schatz  made  use  of  an  apparatus  called  the  Toco<iy- 
uamometer.  Poppol,  Matthews  Duncan,  and  Ribemont,  tried  to  estimate 
the  force  necessary  to  rupture  the  membranes,  believing  that  this  would 
approximately  represent  the  force  of  uterine  conti-actton.  Schatz  holds 
that  two  forces  aro  hero  at  work.  One,  which  he  c»ll8  the  force  of  general 
pressure,  is  the  regular  pressure  which  the  contiTiction  of  a  hollow  niuscdc 
exerts  upon  its  contents.  The  other,  called  the  restitution  of  shape,  is 
the  force  in  virtue  of  which  the  uterus  tends  to  resume  its  original  form 
by  means  of  contraction.  This  force,  as  a  result  of  the  diminution  of  the 
transverse  diameter  of  the  uterus,  forces  the  f(Htus  into  a  position  of  ex- 
tension, (Ahlfeld),  and  is  supposed  to  act  with  special  force  upon  the 
poles  of  tho  foetus.  Hefore  the  rupture  of  the  mombnines,  the  jvction  of 
this  force  is  always  iivcompletc,  but,  after  their  rupture,  the  two  forces 
simultjinoously  act,  with  their  full  power.  Schatz  introiluces  into  tho 
uterus,  underneath  the  heiul,  a  rub^wr  b*ig  connected  by  a  mercurial 
manometer,  to  Ludwig's  Kymographe.  Tho  pressure  to  which  the 
bag,  moderately  full  of  liquid,  is  subjected  in  the  uterus,  is  indioatetl  by 
the  manometer,  and  recorded  on  tho  drum  of  the  Kymographe  in  the 
form  of  a  curve.  Schatz  thus  found  that  the  pressure  exerted  by  the 
uterine  tonicity  aiid  that  of  the  abdominal  muscles,  the  uterus  being 
quiescent,  is  about  the  same  and  equal  to  IJ  inches  of  mercury.  The 
pressure  at  the  end  of  labor  of  combined  uterine  and  abdominal  con- 
tractions, was  from  3.1  inches  to  9.7  inches.  Consequently,  the  force 
necessary  for  the  expulsion  of  the  foetus  would  vary  from  7  to  55  pounds. 
Schatz's  mothoil  is  faulty  in  tlmt  it  not  only  gives  tho  measure  of  the 
uterine  pressure,  but  that  of  all  tho  coordinated  forces  of  labor.  PouUet, 
of  Lyons,  modided  the  experiments  of  Schatz,  using  two  bags,  one  in  the 
uterus,  the  other  in  tho  rectum,  below  the  head,  measuriug.  thus,  both 
tho  total  expulsive  force,  and  at  the  same  time  the  force  of  abdominal  con- 
tractions. Ue  obbiinod  the  power  of  the  uterine  cOTitractions  by  subtract- 
ing tho  latter  from  the  former.     He  called  liis  apparatus  the  Tocogniphe. 

Poppol  found  that  an  avenige  force  of  five  pounds  is  necessary  to  rup- 
ture membranes,  the  surface  of  wliich  has  a  diameter  of  1.9  inches.  The 
average  force  required  to  expel  the  fictus  ho  found  to  vary  from  four  to 
nineteen  pounds. 
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Ribemont  took  ap  theee  experiments  And  concladod  that,  when  the 
diameter  of  the  membrune  surfaco  ainounts  to  3.9  inches,  the  aveni^u 
prHs>ure  necessary  to  pro<]uce  rupture  is  'J3  pounds. 

Going  still  farther,  investigators  have  stuiiiod  the  modifications  in  the 
individual  uterine  muscular  fibres,  durinjj;  labor.  When  the  uterus  con- 
tnwta  down,  after  parturition,  it  is  seen  tlmt  its  walls  are  notably  thick- 
ened, and  this  thickening  cjin  only  have  l>ecn  produeed  by  a  displaeement  of 
the  muscular  bundles  such  that,  while  some  remaiji  at  the  jioriphery, 
others  are  arranged  bonej^th  the  first.  This  displacement  is  proportional 
to  the  shortening  and  thickening  of  the  80]>arate  individual  bundlea. 
The  thickening  is  not  exclusively  duo  to  the  ceaajition  of  the  muscular 
clastic  tension,  but  also  to  a  state  of  iictive  ooutr.iction,  whicli  persists 
ifter  the  stage  of  expulsion.  Schatz  denies  that  tho  sepamte  fjiscicnll 
bocome  shorter  and  thicker,  lie  believt^s  in  a  sirnph;  change  of  position. 
The  tension  of  the  uterine  musclejj,  in  labor,  does  not  increjisr.i  until  the 
uterine  walU  grow  thicker,  and  this  tension  does  not  increase  more  than 
,one  half  during  tho  course  of  jxirturition.  Schroeder,  therefore,  admits 
'*"fiie  occurrencii  of  shortening  and  thickening  of  the  individual  fasciculi 
iu  labor,  but  8chatz  denies  it. 

4.   Dilatation  of  the  Cervix, 

At  the  inception  of  labor,  the  cervix  presents  a  projection,  hanlly  per- 
ceptible in  primiiKirae,  but  a  little  more  pronounced  in  niultifane,  as  » 
ri'sult  of  the  eversion  of  the  oa  externum.  The  cervix  is  open  in  multi- 
pane,  and  generally  closed  in  primi|mr*.  Under  tho  influonco  of  labor 
the  cervix  gradually  oi>en8,  its  orifice  grows  larger  and  larger,  until  it 
attains  its  maximum  dimensions — thut  is,  until  it  is  wide  enough  to  allow 
the  passage  of  the  foetus.  This  is  called  tho  dilatation  of  the  cervix.  This 
phenomenon  is  differently  explainetl  by  various  authors.  Some  consider 
it  essentially  and  exclusively  due  to  uterine  contraction — that  is,  they  re- 
gard it  as  an  active  phenomenon.  Others  hold  that  the  cervix  passively 
yields  to  the  pressure  exerted  on  it  by  uterine  contractions,  at  first  trans- 
mitted through  the  amniotic  fluid  and  tho  bag  of  waters,  and  later  through 
the  fcEtxis.  We  believe  that  the  dilatation  of  the  (^ervix  is  both  active  and 
jjassive.  It  is  indisputable,  indeed,  that  the  chief  agent  in  ctleL^ting 
cervical  dilatation  is  uterine  contraction,  but  we  must  not  disn-gsird 
the  action  of  the  amniotic  siic  anci  of  tho  foetus.  For  in  cases  where  this 
action  is  wanting  (premature  rupture  of  the  membranes,  high  position  of 
fcBtus),  although  the  cervix  dilates,  it  does  so  much  less  regularly,  much 
more  slowly,  thus  causing  tho  woman  more  fatigue,  and  entailing  notiible 
prolongation  of  labor. 

\jcX  us  study  these  difTerent  conditions  in  regular  order.  Tho  fundus 
and  body  of  the  uterus  are  mainly  composed  of  longitudinal  fasciculi  of 
fibres,  beneath  which  is  found  a  layer  of  transverse  fibres.     But  these 
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trunBverse  fibres  pass,  as  do  the  longitudinal  ones,  from  one  side  of  the 
womb  to  the  other,  thus  making  of  tliis  organ  a  miiBcular  sac,  in  which 
longitudinal  fibres  predominiitc,  tlio  action  of  which  will  bo  exorte<i  from 
above  downward,  and  transversely,  tending  to  particularly  diminish  the 
capacity  of  the  contractile  sac  in  a  transverse  and  a  longitudinal  direc- 
tion. The  cervix,  on  the  contrary,  is  chiefly  composed  of  cireuliir  fibres, 
and  the  longitudinal  fibres  of  the  body  tire  iittuched  to  the  former.  The 
first  effect  of  the  uterine  contraction  is,  thus,  to  shorten  these  longitudinal 
fibres,  and  coni«equently  to  exert  tmction  upon  tlie  cervical  circular  fibn'S — 
to  act,  in  brief,  upon  the  whole  eireumforcncc  of  the  orifice.  A  contest  thus 
takes  place  between  the  longitKdinal  fibres  and  the  circular  cervical  ones, 
and,  as  the  former  overcome  tbt'  latter,  the  cervix  must  yield  and  open. 
As  the  intensity  of  uterini'  contraction  is  constjintly  increased,  the  cci'vix 
opens  more  and  more.  At  the  sime  time,  the  cervix  tends  to  rise  above 
the  ovum,  or  above  the  foetus,  if  the  membranes  liave  ruptured.  The 
cervix  thus  tends  simultaneously  to  dilate  and  to  retract  abovo  the  con- 
tents of  the  uterus.  When  the  ovum  is  intact  and  the  foetus  well  engaged, 
owing  to  regularity  of  the  presentation  and  favorable  pelvic  conforma- 
tion, a  new  force  is  added  to  the  uterine  contraction,  which,  although  not 
indispensable,  since  it  is  wanting  in  eerbiin  cases  where  dilatation  still 
occurs,  yet  largely  contributes  to  d  ilatation  of  the  cervix.  The  ovum  may, 
in  fact,  be  considered  us  composed  of  two  parte — one  solid,  compre«.fi])le 
part,  the  fcetus,  and  one  iiieoinpressible,  the  umniotic  fluid.  The  uterus 
contracts  simultaneously  upon  lioth.  The  solid  part,  being  compressed, 
reduces  its  size  as  mu«h  as  jiossible,  so  as  to  occupy  the  smallest  possible 
space,  but  the  iucompressil^le  liquid  conveys  the  uterine  pressure  to  the 
point  where  the  uterus  is  least  resisting,  to  the  orifice  of  the  cervix. 
Pushing  the  membranes  before  it,  the  liquid  collects  within  these  mem- 
bniiies,  ill  the  cervix,  and  the  membranes,  acting  as  a  wedge,  tend  to  en- 
large the  opening  of  the  cervix  with  results  pro|X)rtionate  to  the  force  of 
uterine  action,  the  resistance  of  the  membranes,  and  the  abundance  of 
the  contjiined  fluid.  After  a  time,  the  membranes  rupture  and  the  ftetal 
part  then  I)ecomes  engaged  in  the  cervix,  and,  in  its  turn,  acts  as  a  wedge 
to  finish  the  dilatation  of  the  cervix.  The  cervix  thus  simultimeously 
dilates,  both  actively  and  passively.  On  the  other  hand,  the  presence  of 
those  membranes,  and  of  a  foetal  part  in  the  cervix,  irritates  it,  and  con- 
sequently induces,  by  reflex  action,  increasingly  intense  uterine  contrac- 
tions. Thus,  the  r6]e  of  the  bag  of  waters  is  not  entirely  psissive.  The 
authors,  therefore,  who  conHider  cervical  dilatation  as  active,  and  not 
passive,  are  nearer  the  truth  than  those  who  regard  this  phenomenon  as 
entirely  jDassive.  Since  the  dilatation  occurs  thus  slowly  and  progressively, 
the  cervix  presents  variable  degrees  of  patulonsnesB,  at  the  different  stages 
of  labor,  and  pieces  of  money  have  V)een  .telectod  to  illustrate  these  degrees 
comparatively.     Thus,  one  savs  that  the  cervix  is  dilated  to  the  size  of  a 
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inoent  piece,  a  twenty-five  ceut  piece,  a  Gfty-cent  pic^oc  ami  a  Bilvut-  dolliir. 
When  the  maximum  cervical  dilutiition  has  been  ruacht'il,  the  borders  of 
the  cervix  are  continuous  with  the  vaginal  walls,  the  vagina  ami  utcnia 
form  li  single  anintcrrupted  C4inal,  and  dilatation  is  said  to  be  complete. 
Genemlly,  the  menibraaeB  do  not  rupture  until  dilatation  is  almost  com- 
[<l<'t)'tl,  Aud  as  the  foetal  part,  usually  the  Itead.  impinges  against  the  cenMx, 
til"  latter  forms  a  circle  around  it  and  the  head  is  said  U.*  Ikj  ''  crowned." 
The  head  escapes  from  the  cervix,  and  the  latter,  retnioting  more  and 
more,  becomee  less  and  less  accessible,  the  fu'tus  tilliug  up  the  vagiua.     It 
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would,  therefore,  aeem  as  if,  at  a  given  moment,  the  cervix  must  com- 
pletely disappear  for  two  rcMsons:  Ist,  bwjitisc  it  has  b«come  inaccc?,«iblo; 
aud,  2d,  because  itn  bordci's  have  becon)e  nonfoundod  with  the  vaginal  walls. 
This,  however,  occurs  only  cxceiitionally,  for  the  cervix  never  recedes 
PuflBciently  to  be  perfectly  inaccessible,  and  the  fusion  of  the  margins  of 
the  cervical  canal  with  the  vaginal  wafla  is  never  complete.  In  prinii- 
paras,  especially,  the  anterior  lip  is  always  more  or  less  appreciable,  at  the 
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level  uf  llie  eympliysis,  between  the  latter  aud  the  head.  The  posterior 
lip  usually  escapes  observation  on  account  of  the  descent  of  the  beaii. 
Tarnier  found,  in  the  frozen  body  of  a  woman  who  died  at  the  Maternit<', 
tliat,  at  the  instant  when  the  head  was  appr-aring  at  the  vulva,  the  borders 
of  the  uterine  orifice  were  bt;low  the  symphysis,  anteriorly,  while  they 
were,  posteriorly,  H  inches  from  the  perineal  inargiiu 

The  eng-agenieut,  of  itself  alnjie,  iind  even  the  appearance  of  the  foetus 
at  tlie  vulva,  are  not  sure  signs  of  complote  dilatation,  for  there  are,  here, 
sevonil  wiuses  of  error  which  wo  cannot  too  much  insist  upon.  The  first 
is  the  engiigcnient  of  the  fcetus.  We  have  several  times  seen  students, 
and  even  physicians,  consider  dilatation  complete  when  it  had  not  even 
be^un.  The  head  pushes  thi'  inferior  uterine  segment  before  it,  and  tho 
latter  is  somothnes  so  thinned  that  the  sutures  and  fontjinelles  are  almost 
as  jilainly  felt  as  if  uncovered-  If  one  ia  not  careful  to  atrry  his  finger 
backward,  he  supposes  dilatation  to  be  finished  before  the  cervix  is  fairly 
effaced.  The  secnud  Ciiuse  of  error  lies  in  the  bulging  of  the  bag  of 
watere.  Often-times,  particularly  with  high  presentations,  tho  liquor 
amnii  is  very  abundant  in  the  lower  segment,  and,  provided  the  mem- 
bnxnes  be  resisting  and  yet  elastic,  they  ano  largely  distended,  and  one 
fcela  60  large  a  bag  of  waters  that  lie  supposes  dilatation  complete.  If, 
however,  one  carries  the  finger  up  to  the  base  of  tho  bag  of  waters,  he 
feels  that  this  base  is  only  a  i>edicle  circumscribed  by  the  orifice  of  the 
cervix,  dilatation  being  still  far  from  eompleto.  The  cervix  may  lie 
obliterated,  and  the  lips  agglutinated,  as  in  cases  reported  by  Depaul, 
Miirtin  of  Lyons  and  myself;  tho  difficulty  in  finding  the  cervix  may  make 
one  believe  that  dilatation  is  complete.  Tho  cervix  may  be  displaced  and 
almost  injux^ossible.  Tarnier  and  Uhantreuil  mention  the  fact  that  often, 
pirticularly  in  primiparae,  the  vagina  forms  a  sort  of  circular  fold,  at  its 
upper  part.  In  the  ctuitre  of  this,  the  cervix,  almost  effaced,  lies  hidden, 
like  the  end  of  thi*  water  pij>e  at  the  l)ottom  of  a  fountain,  and  tho  finger 
may  psiss  over  this,  unawares,  mistiikiiig  the  vaginal  fold  for  tho  cervix 
itself.  All  of  those  errors  are  committed,  of  course,  only  by  nnpraotised  , 
fingers. 

There  ia  another  phenomenon  to  which  wo  ought  to  call  attention:  the 
so-called  dilutability  of  the  cervix.  When  the  foetal  presentation  is  high, 
after  rupture  of  the  membranes,  and  tho  escape  of  the  amniotic  fluid,  the 
cervix,  having  been  almost  conij>lotely  dilated,  recontracts  somewliat, 
preserving,  however,  such  suppleness  and  flaccidity  that  one  may  enlarge 
the  08  notably  by  digital  pressure.  Then  wo  say  that  the  cervix  is  dila- 
tiible,  and  the  difference  between  dilatation  and  dilatability  is,  therefore, 
as  follows:  A  cervix  is  completely  dilated  when  its  borders  have  come  to 
be  permanently  continuous  with  the  vaginal  walls,  being  confounded,  as 
it  were,  with  them.  A  cervix  is  dilatable  when,  no  matter  what  Ih<  ita^ 
actnal  dilatation,  it  is  sufficiently  yielding  to  be  artificially  expmded  ao 
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to  become  continuous  with  tho  vaginal  parietea.  It  is  of  great  pructical 
iraportanoe  to  fully  recognixo  the  dilatability  of  the  cenrix.  It  permits 
the  intervention  of  the  uocoucheur  if  child  or  mother  demand  it,  wliile, 
fiupp<iping  that  one  wuitetl  for  true  dilutjition  to  ix^ciir,  thi;  child  niiglit 
die  and  the  mother  bo  exposed,  bv  the  prolongation  of  laUir,  to  puerperal 
diMHses,  which  are  more  likely  to  occur  when  labor  13  protracted,  when 
£itigae  is  gjeat  and  traumatism  considerable. 

Cliarrier  mentions  a  phenomenon  rarely  observed,  to  which  he  applies 
(the  name  retrocession  of  labor.  Ita  nature  ia  the  followinjj:  It  some- 
imea  happens,  before  the  rupture  of  the  inembraut's,  that  tho  cervix, 
kiready  8ome%vhat  dilated,  recontnicta  owingj  to  int(!rruption  of  tlie  pains, 
lot  etill  retains  a  certain  degree  of  dilatation.  In  tho  place  of  forming  a 
imple  ring,  however,  it  forms  a  canal,  .3  to  .G  of  an  inch  long,  which  the 
iu£jer  mu:^t  jiuss  through  in  order  to  reach  the  ovum.  In  this  case  some- 
lung  analogous  to  abortion  takes  place^  and  we  shall  return  to  the  subjt 
Iter. 

Since  the  dilatation  of  the  cervix  is  juicomplished  slowly  and  progrdF 
rively,  the  oriliee  preserves  its  circular  form  throughout  tho  labor.     When, 
on   the  contrary,  the  cervix  is  Uie   seat   of   cicatrices,  and  anatomical 

I  or  pathological  degeneration,  since  it  is  rare  for  the  cervix  to  be  uni- 
lomily  diseased,  the  dilatation  takea  phw-e  at  the  expense  of  the  healthy 
part  of  the  cervix.  Hence  a  variety  of  shapes  of  tiie  orifice,  which  may  be- 
come elliptical,  triangular,  rectangular,  etc.  While  the  shai)e  of  the  orifice 
^mains  unchanged,  the  thickness  of  its  borders  varies.  In  primijjan*',  dila- 
tation is  always  slower  than  in  multipara;,  and  the  cervix  presents,  accord- 
ing to  the  different  stages,  very  different  conditions.  When  dilatation  be- 
gins, the  cervix  is  very  thin,  represented  only  by  the  os  externum,  the  lips 
of  which  are  not  thicker  tlian  a  sheet  of  parcbnu'nt,  and  are  only  separated 
^^Irom  the  head  by  tho  membranes,  which  are  in  almost  immediate  contact 
^•with  the  head.  The  heatl  being,  generally,  very  low  down,  there  is  very 
^^  little  liquid  between  the  membranes  and  tlie  bead,  and,  at  the  moment 
of  contraction,  one  feels  a  little  kic  of  iluid  shooting,  as  Mjwlame 
[  Lachapelle  used  to  say,  through  tho  os.  The  borders  of  the  latter  are  so 
thin  that  a  certain  experience  is  necessarv  in  finding  the  cervix.  The 
Isensation  which  one  now  obtains  is  peculiar;  On  passing  the  finger  be- 
I  tween  the  cervix  and  the  membranes,  tho  margins  of  tho  former  give  the 
^e*'ns!ation  of  a  thick  thread.  As  the  bag  of  waters  becomes  more  fully 
i developed,  and,  particularly,  wlien  it  bursts  before  complete  dilatsitiou  of 
[the  cervix,  and  the  head  comes  to  press  upon  tho  cervix,  the  latter 
'thickens,  becomes  tumefied  and  forms  a  cuBliion  of  greater  or  less  thick- 
ness. If  one  now  psisses  the  finger  over  this  dilated  orifice  ho  feels  it  to 
J. he  composed  of  two  parts,  one  external,  thick,  oedematous,  tumefied,  and 
-one  internal,  thin,  giving  the  sensation  of  a  thread,  such  as  wo  have  de- 
,  scribed.     Then,  as  labor  progresses,  the  cervix  grows  thin  again,  without 
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quite  resuming  its  original  thinnees,  presenting  still  a  different  appear- 
ance when  the  bead  becoraes  "  crowned."  At  that  time  the  anterior  and 
lateral  parts  of  the  cervix  remain  tlricker,  while  the  posterior  part  ia  more 
thin.  Then  the  head,  dostx'nding  Btill  more,  pushes  before  it  the  anterior 
cervical  lip,  which,  being  thus  confined  between  the  syraphysia  and  the 
head,  becomes  swollen,  and  forms  a  cushion  growing  constantly  thicker 
and  thus  offering  an  obstjicle  to  the  romplete  descent  of  the  head.  Tliis 
obstjicle  may  niuko  itself  felt  for  several  hours,  and  it  is  only  at  the  end 
of  that  time  that  the  heatl  succeeds  in  passing  it,  and  the  cervix  becomes 
permanently  inaccessible.  It  is  the  rule,  when  forceps  are  applied  at  the 
upper  part  of  the  pelvis,  or  at  thn  superior  stniit,  the  heail  not  liaving 
yet  completely  passed  the  os,  to  see  this  anterior  cervical  lip  projecting  at 
the  vulva  as  a  blui«h  prominence,  having  tlie  thickness  of  a  finger  or  even 
more.  In  mtdtipara?,  on  the  eontniry,  the  cervix  is  thicker,  but  dilata- 
tion ia  gencndly  more  regular,  and  it  ia  not  rare  to  see  a  single  jiain  effect 
both  complete  dilatation  of  the  cervix,  and  the  pjissage  of  the  heitd  through 
this  orifice.  This  (edema  of  the  anterior  lip  is  exceptional,  and  if  this 
obstacle  Ix?  absent,  and  the  resistance  of  the  perineum  be  slight,  one  often 
sees  labor  tcrminateil  in  a  few  minutes  by  two  to  three  pains.  In  primi- 
parn",  the  hea<l,  oven  after  escaping  from  the  cervical  oan:d,  often  recjuires 
several  hours  to  overcome  the  obstacle  opposed  by  the  aiiU-rior  lip  as  well 
as  the  resistjince  of  the  vagina,  perineum  and  vulva.  Bud  in  believes  the 
resistance  of  the  vulva  to  bo  insignificant,  and  thinks  that  the  chief  ob- 
stacle is  thn  vaginal  orifice. 

The  more  energetic  and  regular  the  pains,  the  later  the  rapture  of  the 
membranes,  the  more  normal  the  anatomy  of  the  cervix,  the  more  ad- 
vantiigenns  the  foetjil  position,  and  the  more  regular  the  conformation  of 
the  jielvis,  the  better  and  the  quicker  will  dilatation  occur.  The  heiul, 
in  passing  through  the  cervix,  produees  a  I'weration  of  its  border,  which, 
although  of  little  importance  in  most  C4ises,  may  extend  to  a  certain  height, 
and  may  even,  in  some  instances,  assume  such  proportions  as  to  seriously 
endanger  the  woman's  life.  {Vide  Kupture  of  the  Urerus).  The  fre- 
quency of  the  position  L.  0.  A.  explains  why  this  laceration  occurs,  ordi- 
narily, on  the  left.  Repeate<l  at  each  confinement,  these  lacerations 
impart  to  the  cervices  of  multipara;  their  characteristic  aspect,  as  the 
result  of  cicatrization,  and  of  the  subsequent  changes  in  the  cervical  tissues. 

5.  Leiicorrhwit. 

The  vaginal  and  cervical  glands  are  considerably  hypcrtrophied  in 
pregnancy,  and  tlieir  secretions  notably  augmented.  This  gives  rise  to 
leucorrluea,  which  increases  in  proportion  as  pregnancy  advances.  (  Vide 
Chapter  concerning  Anatomical  Modifications  of  the  Genital  Organs). 
The  thick,  viscid  mucus,  secreted  by  the  cervical  glands,  accumulates  in 
the  cervix,  constituting  the  so-called  cervical  gelatinous  plug.     As  soon 


as  the  oenix  ia  definitirely  obliteratiMl,  and  when  dilatation  is  about 
to  begin,  the  organ,  opening,  allows  tho  mucous  plug  to  esi'aiw,  which, 
miied  with  the  vaginal  sccrutione,  isaues  from  tho  vulva  in  the  form  of  a 
yellowish  fluid  containing  more  or  leea  blood.  In  certain  cases  tho  quan- 
tity of  blood  is  sufficient  to  stain  the  woman's  linen.  This  is  the  80-enlleti 
"■bow."  Tamiur  holds  that  a  certain  quantity  of  amniotic  tluid  often 
mingles  with  this  discharge,  haviug  transuded  through  the  still  anrtit>> 
tured  merabraues.  The  exij^rimeiits  u|>oii  which  Tarnier  bases  hiis  de- 
ductions  rviganling  the  transudation  of  amniotic  fluid,  having  been  mmie 
with  membranes  obtainiH]  after  delivery,  and  under  conditions  qnite 
different  from  the  jdiysiojogical  ones,  do  not  eccm  fonr-lusive  to  us.  It 
seems  much  more  natural,  to  us,  to  refer  the  moisture  of  the  vagina, 
daring  labor,  to  the  vaginal  secretions.  In  Tarniera  exix'riments,  indeed, 
the  yrrtssure  exerted  on  the  membmnes  was  continuojis,  while.  In  labor, 
Uie  pres&ure  is  short  and  interniiLtuut,  since  it  rusultti  from  uterine  con 
tractions. 

G.   77ie  Bay  of  Waters. — Rupturn  ofthf  Membranes. 

The  bag  of  waters  consist*  of  that  jwu't  of  the  membranes  which,  dis- 
tented  by  the  amniotic  lhii<l,  projects  through  the  more  or  less  dilated 
cervix.  It  forms  as  noon  as  the  pains  have  sufficiently  dilated  the  cervix 
to  allow  the  membranes  to  become  eiigagwl  in  its  orifice.  Its  i-nlarge- 
ment  ia,  in  geneml,  deiiendeiit  upon  tho  degree  of  cervical  dilatation. 
Tense,  resisting,  pr«>minent  during  the  pain,  whicli  forces  more  and  more 
of  the  amniotic  fluiil  into  its  cavity,  the  Iwig  of  waters  is,  during  the  in- 
tervals of  contraction,  iluccid  an<l  soft.  It  may  then  be  indented  by  the 
finger,  which  thus  takes  cognizance  of  the  presentation,  and,  often,  of 
the  position.  The  bag  of  waters  is.  as  Depiiul  reiniirks,  essentially  tem- 
porary, even  a.s  tlur  cause  whirli  produces  it,  Jind  only  becomes  permanent 
in  ihe  pathological  cases  where  the  uterine  contractility  has  assumed  the 
eamc  character.  'I'he  shape  of  the  V)»g  of  waters  is  not  consUmt,  depend- 
ing not  only  on  the  shape  of  the  cervix,  but  upon  the  variety  of  the  pre- 
sentation and  upon  the  extent  to  which  engagement  has  taken  place. 
Tho  bag  of  waters  is  generally  hemisplu-Hoal,  and  its  size  is  greater  in 
proportion  iis  tho  presentation  is  abnorniid.  It  is,  thus,  small  in  head 
presentations,  and  is  more  voluminous  in  less  favorable  pregentations  and 
in  cases  of  delayed  engsigement.  SjdiericJil  or  hemisphericnl  in  head  i)re- 
ecntations,  it  is  often  oval  in  presentations  of  the  trunk,  and  in  obliquity 
of  the  uterus.  In  pelvic  presentations  it  is  eylindricul.  The  luig  some- 
time re.semble8  an  ampulla,  compressed  and  pcdiculated,  at  its  base,  by 
the  und dated  cervix.  The  bag  is  double  under  two  conditions.  The 
usual  condition  is  in  cases  of  twin  i>rognancy.  The  other,  more  rare, 
has  been  reported  by  ('ampbell,  an<l  we  have  seen  two  examples.  The 
obetetrician  himself  ruptures  the  membranes,  or  witnesses  their  rupture, 
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and,  nevertheless,  a  second  bug  of  waters  is  formed,  after  a  time.  This 
bug  either  bursts  spontaneously  or  the  accoa«heur  is  forced  to  ruptiirv  iL 
Tlie  practical  ijiiereuces  to  be  dmwii  from  the  shape  of  the  bag  of  waUiw 
suggest  themselves.  Every  time  that  the  physician  encouiiteni  a  toIb- 
niinous  bag  of  waters  he  must,  above  all,  make  sure  of  tho  diagnosis,  and, 
if  it  ii4  abnormal,  iis  is  often  the  c:ise,  ho  sliould  set-k  to  prevent  the  nijv 
turo  of  tlu  nuinbranes,  so  aa  to  rotuin  the  largi-st  possible  <(iumiity  iif 
amniotic  fluid,  the  presence  of  which  fi'equeutly  facilitates  the  iiitervcu> 


flL.i» 


s>^.r/ . 


.^:: 


Fro.  187.— The  Bao  or  Watbw. 

tion  of  the  accoucheur  (Version).  Certjwn  German  obstetricianB,  in  order 
to  prevent  the  rupture  of  the  nienibraiies  in  these  awes,  do  not  hesitate  lo 
introduce  a  big  of  rubljcr  distended  with  water  (C'olpeurynter  of  Braun) 
into  tlie  vjigina,  to  Hupfiort  the  bag  of  waters  and  to  avoid  its  niptun.% 
In  the  article  on  the  "  Placenta  "  we  stated  that,  in  certain  cases,  the 
niiibilical  vessels  ramify  on  the  menibnines  (iiuserlio  velamentosa).  In 
these  cases  sponUineous  or  artiiicial  rupture  exjwses  the  ftetus  to  a  heuior- 
rhiigo  which  may  be  mortal  if  the  rupture  involves  one  of  these  vossvls. 

Ciencrally,  when  the  cervix  lias  ililat.e<l  to  a  certain  variable  extent,  the 
bjig  of  waters,  being  only  imperfectly  snpporteil  by  the  cervix,  and  no 
longer  having  sulTiciont  strengtli  to  resi.^t  the  pressure  made  upon  it  by 
till"  auiniotic  fluid,  under  the  intluenee  of  uterine  contraction,  yichls  to 
the  pressure,  and  the  liquor  amnii  escapes.  But,  often,  this  ruptiiro  is 
reljirded  by  two  very  different  causes.  In  one  east*  the  membrane*,  very 
tough  and  thick,  resist  on  this  account.     lu  tbe  other  case,  ad  though 
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•pparoutly  thinner  and  weaker,  they  seem  to  possess  a  peculiar  I'liisticity 
which  causes  them  to  grow  thinner  as  they  are  distended.  In  some  ex- 
ceptional cnses  one  sees  tlie  niemhniiies  propelled  to  tho  vulvu,  in  front 
of  the  head,  at  the  moment  of  its  liberation.  The  infant  is,  thus,  horn 
**  with  a  caul,"  formed  hy  a  jiart  of  tho  membranes,  which  are  torn  at  the 
moment  of  tho  expulsion  of  the  head.  At  other  times  thi.?  membranes 
do  not  rupture,  and  the  ovum  is  «'xpelle<I  entire.  Although  certain 
authors  ]iave  reported  cases  in  which  tho  ovum  escaped  in  this  way  at 
term,  we  consider  them  very  exceptinnal,  and  we  find,  on  consulting  tho 
records  of  the  clinique,  whcro  Jivo  or  six  nnalogous  cases  are  reported, 
that  tlio  fcetuses  were  from  five  to  seven  months  old,  and  that  some  of 
them  had  been  dead  for  a  certain  time.  Although  delayed  rupture  of  the 
membnmes  is  rare,  it  is  very  common  to  see  cases  of  premature  liiceration, 
so  tliat  the  time  of  tho  rupture  is  variable.  Ordinarily,  this  rupture 
coincides  with  the  first  expulsive  pains,  hut  it  is  not  rare  to  see  it  occur 
from  twelve  to  twenty-four  hours  before  labor  begins.  Some  rare  c.'ises, 
in  which  lab<ir  was  delayed  mucli  longer,  after  the  rupture,  have  been 
reported.  Bailly  and  Garipuy  have  seen  an  interval  of  thirteen  days, 
and  anotlier  of  thirteen  and  one  half  days,  between  tho  rupture  and  tho 
beginning  of  parturition.  The  interval  in  one  of  our  own  cases  waa 
twelve  days  and  in  another  fourteen  davs.  Chantreuil's  two  cases  had 
intervals  of  twelve  and  twenty-seven  .lays,  respectively.  Campbell  cites 
an  interval  of  seventeen  days.  We  have  recently  seen  a  case  in  which 
the  inttsrval  was  forty-four  days.  The  most  exceptional  cases  are  those  of 
Poullot,  in  which  the  expulsion  of  the  living  foetus  took  place,  in  one 
instance  six  weeks,  and,  in  another,  five  weeks  aft(?r  rujiture  of  the  mem- 
branes. We  are  inclined  to  consider  these  cases  examples  of  hydror- 
rhcE«i,  rather  than  of  premiiture  rupture  of  the  membranes.  Generally 
of  little  importance,  the  premature  ru])ture  of  the  membranes  may,  if 
the  child  be  de^d,  huvo  much  more  serious  results.  Allowing  tho  air 
to  reach  the  cavity  of  tho  uterus,  rupture  favors  putrefaction  of  the  fnstus, 
and,  provided  that  expulsion  bo  delayed,  the  development  of  putrid  gasea 
in  the  uterus,  as  a  result  of  changes  in  the  ftvtus,  becomes  a  source  of 
grcjit  danger  to  the  mother.  We  saw  one  such  case  when  assisting  at 
the  clinique.     The  patient  died  of  putriil  infection. 

Rilxjmont  has  proved  that  rupture  may  occur  in  two  ways:  The  raem- 
ines  rupture  simultaneou-sly,  nr  the  clccidua  and  the  chorion  yield  first 
^mad  the  amnion  afterward.  Iloiice  the  different  forms  of  rupture.  Tho 
accompanying  figure,  borrowed  from  him,  shows  these  different  varieties. 
Cienenillv,  when  spontaneous  rupture  of  the  membranes  otscurs,  labor 
is  accelerate<l  from  that  moment,  and  Churchill  has  noted  that,  out  of 
812  cases,  labor  occuritjd  in  658  cases  within  four  hours  aftor  the  rupture, 
and,  in  the  other  154  cases,  the  time  varied  between  G  and  150  hours. 
There  is  a  great  difference,  in  this  particular,  between  primipane  and  multi- 
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parffi.  In  primipara?,  tlie  iiverugc  interval  botwceii  ruptarc  of  the  mem- 
brauo  aiul  hilxn-  is  Iroin  two  to  four  Iioih'b,  but  it  is  not  so  in  multipiira'. 
In  the  liUtur  tUu  usual  interval  ia  one  to  two  hours,  but  labor  ofton  occurs 
iu  iialf  un  hour,  or  un  hour,  ut  the  longest.  Often,  indeed,  the  interval  ia 
nmcli  ahorter,  and  we  liave  frequently  seen  dilaUition  of  the  cervix  occur 
after  one  to  two  paiuR,  and  the  expulsion  of  the  infant  euaue  iu  a  few 
minutes.  The  manner  ia  which  the  amniotic  fluid  escapes  depends  on 
the  quantity  of  fluid  in  the  ba^  and  on  the  point  of  rupture.  If  the  bag 
ia  large,  and  if  the  rupture  occurs,  as  it  geueraliy  does,  at  the  cervix,  the 
liquid  escapes  with  a  guish.  The  paticut  fouls  herself  moistened,  and 
sometimes  she  feels  the  rupture  or  tear.  It  is  especially  iu  those  cases 
ivliich  coincide  with  abuormal  prvseutatioas,  or  high  positions,  that  one 
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Bees  prolapse  of  the  cord,  or  of  foptal  parts.  If,  on  the  other  hand,  the 
bag  is  small  and  flat,  while  the  fojtal  part  is  well  engjigcd,  or,  if  the  rupture 
occurs  at  a  variable  distance  above  the  cervix,  only  a  few  drops  or 
spoons-full  of  liquid  escape.  It  is  not  rare  to  see,  in  thesecases,  a  second 
bag  form  Inter,  at  the  os,  and  spontaneously  or  artificially  rupture.  In 
such  a  case  it  suffices  to  raise  the  head,  or  to  pass  the  finger  between  the 
head  and  the  cerHx,  to  make  a  larger  amount  of  liquid  escape.  Wlien 
deep  engagement  has  occurred,  the  fn^tua  plugs  the  os,  and  the  liquid 
escapes  only  intermittently.     Tamier  and  Chantreuil  say  that,  in  these 
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oases,  the  escape  occurs  at  the  bogiuiiing  of  tho  ptiiuK,  but  wo  think  thut 
it  is  at  the  end.  The  first  effect  of  the  pain  is  certainly  to  drive  tho 
liquid  toward  the  cervix,  but  the  ftetus  being  more  cloBely  approxi muted 
to  the  cervix  by  the  contniction,  the  liquid  is  unable  to  escape,  und  it  is 
not  until  the  stage  of  subsidence  of  the  pain — that  is,  until  the  contact 
between  the  fatus  and  the  cervix  ceases  to  bo  close — that  more  liquid  am 
eacsai^e.  We  will  see,  in  a  later  chapter,  the  indications  for  artificial  rup- 
ture of  tlie  membranes,  aud  the  manner  of  performing  this  operation. 
It  is  generally  easy  to  assure  one's  self  tliat  tlic  membranes  are  ruptureil, 
but  we  are  sometimes  in  doubt.  It  has  been  guggestc«l  tuexumiue  during 
the  pain,  to  assure  ourselves  that  the  bag  of  wiiters  grows  tense.  It  has 
been  stated  that,  when  tho  membranes  are  ai>pliod  to  the  luywi,  the  sensa- 
tion which  we  eii>orience  is  that  of  ii  jKjiished,  smooth  surface,  and  that, 
in  the  op]x>sitti  event,  we  feel  the  hair  und  the  folds  of  the  cranial  tissues. 
Tiicse  signs  seem  insufficient  to  us,  and  there  is  cue  whicli  wo  consider 
much  more  certain,  and  which  enables  us  to  avoid  errors  which  may  be 
of  danger  for  the  child.  This  is  to  introduce  the  finger  as  high  as  \tossi- 
ble  between  tho  head  and  the  cervix.  If  the  membranes  are  intact,  no 
change  occurs.  If  the  membranes  are  ruptured,  the  linger,  by  shghtly 
displacing  the  heutl,  will  niuke  an  empty  space  through  which  the  li(|uid 
can  escape,  thus  reaching  the  palm  of  the  liand  and  leaving  no  doubt 
abi>ut  the  rupture. 

The  examination  of  the  liquor  amnii  furnishes  valuable  information 
about  the  condition  of  the  child.  So  long  as  the  child  is  well,  the  hqtud 
preserves  its  normal  character,  but  if  the  child  is  ailing,  meconium  ea- 
cajM'S,  which  colors  the  liquid  a  more  or  less  dark  yellowish  green.  Aus- 
cultation will  confirm  or  remove  doubts,  for  this  escape  of  meconium 
occurs  normally  aud  without  danger  to  the  child  in  pelvic  presentations. 
If,  however,  the  child  has  been  de^d  for  a  certain  time,  the  maceration 
which  it  undergoes  in  the  sac  formed  of  the  membranes  is  accom{)anied 
by  dermal  vesicles  filled  with  a  eanguinolont  fluid,  or  even  with  blood. 
These  vesicles,  rupturing,  allow  their  contents  to  escape  into  the  amnio- 
tic fluid,  which  they  color  a  more  or  less  dark  red,  a<;cordiiig  to  the  time 
when  the  death  of  tlie  foetus  t<x»k  place.  The  liquor  amnii  at  the  same 
time  grows  inspissated  and  muddy. 

7.    The  Dilatatiuji  of  the  Vngina  and  of  the  Perineum. 

At  the  beginning  of  labor  the  vagina,  which  is  already  shortened!  by 
the  engagement  of  the  fa>tu8,  is  farther  dilated  and  enlarged  by  the  de- 
scent of  the  latter,  nt  the  expense  of  its  length.  It  does  not,  however, 
yield  so  easily  in  its  lower  portion  mui  particularly  not  at  its  anterior  ex- 
tremity. Budin's  researches,  already  described  in  our  renaurks  on  tho 
anatomy  of  the  vagina  and  hymen,  show  that,  particularly  in  primipara', 
the  vaginal  orilice  may  resist  several  hours^  and  that  this  resistance,  attri- 
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buted  up  to  the  present  time  to  tho  perineum,  must,  in  the  main,  be 
referred  to  this  vaginal  orifice,  since  the  vulvsu  offers  hut  little  resistance 
when  tho  ostium  vafrinfe  is  once  overcome.  We  hold  to  Bndin^s  opinion, 
and  have  often  seen,  in  primipane  of  course,  this  vaginal  orifice  pushed 
through  the  vulva  and  projecting  as  a  little  livid  prominence,  .19  inches 
brojid.  In  this  case  the  head  only  escapes  after  little  lacerations  have 
occurred  in  the  projecting  vaginal  fold.  In  one  case,  Budin  succeeded  in 
bringing  a  labor,  which  was  protrnotod  without  other  cause,  to  a  close  by 
dividing  the  vaginal  orifice,  the  vulva  and  perineum  being  left  untouched. 
But  the  resistance  of  the  perineum  also  plays  an  important  part.  Its  di- 
mensions in  a  state  of  repose,  as  compared  witli  those  it  attains  at  the  end 
of  labor,  when  tho  heat!  is  being  expelled,  prove  the  above  statement. 
The  perineum,  which  normally  is  only  from  .31)  to  ^  an  inch  long,  ai  the 
outside,  often  attains  a  length  of  seven  inches,  and  this  distension  is  only 
slowly  produced  by  the  incessant  pressure  of  the  head.  At  eivch  psiin,  in- 
deed, the  head,  having  reached  the  pelvic  floor,  presses  upon  tho  perineum, 
which  it  causes  to  project  more  and  more,  while  it  pushes  out  the  anas, 
which  opens  and  reveals  a  certain  area  of  the  rectal  mucous  membrane. 
Then,  as  the  conti-action  ceases,  the  perineum  retracts,  in  virtue  of  its 
elasticity,  and  the  head,  which  was  appearing  at  the  vulva,  disjippears 
within  the  vagina  to  reappear  with  the  next  jwiin.  At  the  end  of  a  vari- 
able time,  this  head,  which  has  appeared  and  disappeared  several  tirnes, 
each  time  showing  a  greater  extent  of  its  surface,  becomes  fixed  under 
the  symphysis.  It  recedes  no  more,  and  the  over-distended  perineum 
forms  only  a  kind  of  thin,  bluish  membrane  which  seems  ready  to  nipture 
at  the  slightest  effort.  The  head  rests  thus  immovable  for  some  instants, 
and  finally,  a  last  contraction  expels  it,  and  the  perineum  glides  over  it 
from  before  backward,  passing  successively  over  the  large  fontanelle,  the 
forehead  and  the  face  of  the  child.  At  this  moment  tlie  |)erineum  is, 
ordinarily,  torn.  Hence  the  indispensable  precautions  which  we  will 
study,  in  detail,  when  we  come  to  the  management  of  labor. 


CHAPTER  IV. 


THE  MECHANICAL  PHENOMENA  OF   LABOR. 

'  I  "'HE  term  mechanical  phenomena  or  mochunism  of  hibor,  doaignatM 
-^  the  etisembJf  of  the  movements  im|Kirted  to  thcf<rtiia  b}'  the  uterine 
contractions,  and  which  are  intended  to  faciliUvto  the  expulsion  of  thu 
foitus  from  tlie  matomal  ]uirt&  These  different  movemeutsare  described 
b?  accouchettrs  under  the  heiuling  **  periods  of  labor,"  five  of  which  arc 
usnally  reoognize'l.  We  make,  with  Tarnier  and  Chautrenil,  a  sixth 
period,  which  is  the  second  pjvrt  of  the  fifth  iH?rioil  of  other  authors,  llo- 
fore  entering  ui>on  the  details  of  the  meolianism  of  hibor,  let  us,  with 
Pajot,  admit  that:  "All  labors,  from  a  meclianicial  stjindpoint,  are  subject 
to  the  same  law,  and  that  there  is  really  only  one  mecliunism  of  labor,  no 
matter  what  the  presentation  or  the  (wsition,  provide<l  only  that  expul- 
eion  occur  spiontaneousl}',  i.e.,  without  the  intervention  of  art.  anfl  at 
term,  as  abortions  do  not  result  in  regular  expulsiou.*'  In  all  labors, 
therefore,  there  are  nix  periods.  In  the  first  periiwl  the  fiptus,  under  tho 
influence  of  uterine  pressure,  will  tend  to  accommcKlate  its  form  to  that 
of  iViC  uteiTis.  and  to  that  of  the  canal  through  which  it  roust  jwws,  an<l 
must,  therefore,  reduce  its  volume.  This  period  is  called  the  first  period, 
or  |)eriod  of  moulding.  In  thostu-ond  period,  tho  fo'tus  becomes  engaged, 
and  descends  into  the  pelvis.  Thus  tho  second  perio<l  is  that  of  engage- 
ment or  of  descent.  In  the  third  period  thu  fa^tus  exeeuteg  a  movement 
of  roUition,  which  brings  the  part  which  is  to  engage  to  the  front,  and 
arranges  its  long  axis  antero-posteriorly,  in  the  conjugate  diameter. 
Hence,  the  third  perio4l  is  that  of  intc^rnal  rotation.  In  the  fourth  period, 
the  fo.-tjil  part  in  question  frees  itself,  and  emerges  from  the  geuitid  canal 
by  describing  the  arc  of  a  circle  below  and  in  front  of  the  symphysis,  tho 
lower  border  of  which  may  be  regarded  as  the  central  \mnt.  Tliis  fourth 
period  is  that  of  expulsion.  In  the  fifth  jM^riod,  the  f(rt3il  part  ex{)eri- 
cnces  a  movement  of  external  rotation,  corr<*sp(niding  to  a  movement  of 
internal  rotation  performed  by  that  part  of  the  ftetus  still  remaining  in 
the  genital  canal.  This  is  followed  by  the  expulsion  of  the  rest  of  tho 
f(i»tu.s.  by  a  process  identical  with  that  of  the  fourth  period.  This  is  Tsir- 
nier's  sixth  period.  So  the  fifth  jieriod  is  one  of  external  rotation,  and 
the  sixth  tliat  of  expulsion  of  the  rest  of  the  foetus.  Those  periods  are 
not  absolutely  identical  in  all  presentations  and  positions  of  the  fix'tus, 
but  w©  will  encounter  thetn  in  all  labors,  whatever  the  presentation  and 
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the  position.     Let  us  pass  in  review  the  differeut  presentations  and  i>08i- 
tioiis. 

We  have  stated  tlmt  the  fa'tua  may  present  by  its  cephalic  extremity, 
flexed  or  extended  (vertex  or  face),  by  the  pelvic  extremity,  completed 
or  incomplete  (breech  or  feet),  and  by  the  trunk  (right  or  left  shoulder), 
and  that  each  of  these  presentations  has  two  cardinal  positions  (right  and 
left),  each  of  these  positions  presenting  the  varieties  anterior,  tnmsverse 
or  posterior.  Lot  us  study  the  mechanism  of  labor  in  these  different  prt*- 
seutjilions  and  positions.  We  will  then  see  Pajot's  absolute  law  justified 
by  the  facts. 

Vertex  Presentations. 

"We  have  already  won  the  causes  of  vertex  prepentations.  and  have  stn<li«"d 
the  positions  of  the  ftPtus,  in  detail,  in  consiik-nng  abdominal  palpation. 
We  are  thus,  at  once,  brought  to  the  diagnosis  of  vertex  presentations, 
which  is  made  by  juiipation,  auscultation  and  vaginal  touch,  and  should 
be  made  before  lab<tr,  during  labor,  both  before  and  after  the  rupture  of 
the  membranes. 

ft,  liffore  Ltxbor — Palpation, — Palpation  permits  us  to  discover,  at 
the  lower  part  of  the  abdomen,  a  hard,  round,  smooth,  prominent  object, 
and  at  the  ujipt-r  part,  another  body  broailer,  equally  prominent,  but  less 
round  and  hartl,  beside  which  we  recognize  little  mobile  objects  which 
may  be  disphvced  by  the  fingers,  and  whicli  are  the  inferior  fa?tal  ertremi- 
ticH.  On  one  side  of  the  uterus  or  the  other  one  feels  a  resisting,  ex- 
panded mass,  which  connects  the  upper  and  lower  tumor.  Tlxis  mass  is 
the  back. 

AuMcnltalio)!. — The  f<i'tal  heart-boats  are  heard  below  the  line  which 
divides  the  uterus  into  two  equal  parts. 

Vaginal  Touch. — By  this  means  one  feels  a  hard,  round,  prominent 
body,  more  or  less  engaged,  which  sometimes  imparts  a  sensation  like 
parchment  to  the  linger,  or  ujion  which  we  may  feel,  when  the  inferior 
segment  ia  thin,  the  sutures  and  the  fontanelles.  In  front  of  this  tumor, 
at  a  variable  height  and  generally  on  the  left,  one  feels  the  little  em.inence 
and  depression  formed  by  the  more  or  less  completely  effaced  cervix. 

b.  During  Labor, — Tlie  signs  furnished  by  jmlpatioTi  and  auscultation 
are  the  same,  but  palpation  is  more  difficult  on  account  of  the  uterine 
contrrictions.  These  methods  of  examination  must,  therefore,  be  em- 
ployed ill  lln,"  interval  between  the  pains.  Vaginal  touch  furnishes  differ- 
ent information  according  as  it  is  pnictised  before  or  after  rupture  of  tlin 
membranes.  Before  the  rupture  of  the  membranes,  vaginal  touch 
varies  according  as  it  is  employed  during  the  piins  or  during  the  inter- 
vals. If  we  palpate  thiriug  the  pains,  we  feel  the  os  more  or  less  diiateil, 
more  or  less  thick,  more  or  less  rigid,  and  occupying  ii,  the  tense,  project- 
ing bag  of  waters.     Behind  the  bag  of  waters  we  feel  the  head,  more  or 
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len  eepareted  from  it,  according  to  the  qimntity  of  the  liquor  amnii.  Tho 
signs  thus  obtained  aru  generally  not  very  plain.  I'ho  interval  between 
the  pains  is.  therefore,  the  time  for  palimtiou.  At  thia  titno  wg  fuel  the 
head,  whith  id  recognized  by  tho  eutures  and  ihu  fontuncUes,  and  which 
clears  up  all  doubts  rogarding  the  nature  of  tho  presentation.  If  the 
hewi  is  mobile,  not  having  engjigwl,  it  is  a  little  lesj  wwy  to  recognize. 
Tlien  it  is  well  to  depress  the  hypogaatriiim  with  the  left  hund,  in  order 
to  make  the  head  more  lurceasiblo,  and  to  bring  out  the  sutures  and  the 
lontaneUee  more  plainly. 


Fra.  IM.— PBIBKTATKMf  OP  TUB  VeBTKX.     (QUA.) 

AfUr  Rupture  of  the  Mevibranes. — If  the  membranes  have  just  rap- 
tured the  diagnosis  is  very  easy.  Nothing  in  tervenos  between  the  head 
and  the  finger,  which  comes  into  contmjt  with  the  uutures  and  the  fouta- 
iielles,  and  takes  cognizance  of  their  sliupe,  extent  and  direction,  thus 
simultaneously  establishing  tlie  diagnoain  of  the  presentation  and  of  the 
position.  If  the  raembniues  have  been  long  rui)tiired,  howeyer,  the 
diagnosis  may  be  more  difficult.  Upon  that  part  of  tho  head  which 
is  over  the  jjelvic  brim,  and,  consequently,  nn  the  accessible  part  of  the 
head,  there  is  formed  an  tedematous  siveliing  of  the  scalp,  called  the 
caput  succedaneum,  which,  masking  the  bones,  renders  the  perception 
of  the  Buturea  and  of  the  fontanelles  difficult  and  paves  tlic  way  for 
errors,     (Fig.   195).     In  thia  case  tlie  linger   must    be   pushed  higher, 
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beyond  this  projection.  It  will  tlius  discover  the  sutures  and  the  fon- 
tiiiielles,  whicli  prove  that  tlie  vert<?x  is  proscntinp:.  If  tioed  bo,  when- 
ever tlie  i)ro8eiitation  is  above  the  brim,  wo  must  not  liositat3  to  carry  the 
finger  as  far  up  as  possible.  This  fiitiili tales  the  diagnosis  of  a  jHiesibly 
oooxisting  ]irolapso  of  the  cord  or  of  a  fuitjtl  extremity.  When  the  fa^tuB 
is  dead,  and  has  been  macenited  for  a  certain  time,  tbe  head  loses  some  of 
its  chami'teristic  features.  The  tissues  uniting  the  bones  have  lost  their 
Koiidity,  and  allow  the  bone-s  to  play  ujKiu  each  other,  which  gives  a 
chiinicti'ri.stie  crepitsitioii. 

Having  made  out  the  presentation,  we  must  next  diagnosticate  the 
position.  Vertex  presentations  have  two  cardinal  jjositions,  viz.,  tlie  right 
and  left  positions  of  the  occiput.  There  may  be  three  varieties  of  either 
jjositiou,  viz.,  anterior,  transverse  or  posterior.  The  tninsverse  [wsitiou 
is  rare  and  is  only  a  deviation  from  the  anterior  or  posterior  position. 
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The  diagnosis  of  the  jwaition  0.  L.  A.  is  made  by  the  aid  of  palpation 
and  auscultation.  Vaginal  touch  furnishes  only  unreliable  infornmtion, 
in  the  majority  of  cases.  15y  ]xiI]>!i.tion  we  asci-rtaiii  tlif  character  of  the 
vertex  presentation.  If  we  endeavor  to  seize  the  head  between  the  two 
hands,  at  the  sujierior  strait,  wo  find  that  one  liand  penetrates  farther 
than  the  hand  placed  on  the  opjKisite  side.  The  flexion  of  the  head,  in- 
volving,  as  it  does,  the  tlepression  of  the  occiput,  tends  to  elevate  the  fore- 
head on  the  opposite  side,  and  since,  in  the  position  O.L.A.,  tlie  occiput 
is  on  the  left,  the  hand  will  be  arrested  on  the  right  side,  i.e.,  on  the  side 
of  the  forehead.  Now,  since  the  forehead  corresponds  to  the  anterior  sur- 
face of  the  fa?tus,  the  back  will,  of  necessity. be  mi  the  opposite  side.     The 
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dingnosis  of  the  curdiiml  position  O.LL.  is  thus  nlroady  miulo.     It  noi 
remAins  to  twcortain  whrthor  it  be  anterior  or  posterior.  Paliating  the  lof 
eide  of  th«?  ulKlomon,  one  will  onconntcr  thorc,  in  front  and  on  thi-  loft, 
A  resisting  surface  which  diminishes  fronx  before  l«u,'kw;ird.     In  multi. 
pane  the  sensation  is  somctiniou  less  clear,  for  thu  buck,  ut)  a  ri'isult  of  tt 
uterine  obliquity,  cut.K  the  iilKioniiniil   wall  along  a  diitgouiil    lino.     Al 
Pinurd  remarks,  a  stniigbt  line  tlrawn  from  the  right  flunk  to  tin-  b< 
iliac  foeaa  fairly  represents  the  direction  of  the  resisting  surface. 

a,  Auni'ultntion. — The  hoart-aounds  are  hoard  below  the  horizontal  uno, 
•wliich  diviiles  the  uterns  into  two  oqitul  \mt\»,  in  front;  on  the  loft  and 
below,  according  to  Depaul,  along  a  line  uniting  the  left  ilio-pectinea| 
«minoncti  and  the  urabilicus,  but,  according  to  Chantreuil  and  TarnierJ 
along  a  line  passing  between  the  umbilicus  and  the  left  anterior  superioi 
spinous  process.     Vaginal  touch  is  rarely  useful  in  recognizing  the  jiosU 

»n  before  labor. 

b.  Dnrinj  Labor. — The  same  signs  on  palliation  and  on  auscu!tation,| 
On  vagimil  examination  the  whole  diftioulty  lies  in  the  recognition  of  the 
sutures  and  of  the  fontiaelles,  and  this  will  bo  easier  if  the  examination  bo 
made  after  rupture  of  the  membranoB,  before  the  formation  of  the  CAput 
succedanenm,  i.e.,  soon  after  the  rupture  and  between  the  piiins.     The 
finger  is  ma*Ie  to  pass  over  all  of  the  head  which  is  accessible,  until  it  en-  ^ 
counters  a  furrow  limited  by  bony  Iwrders.    This  is  the  sagittal  suture.    laH 
order  to  be  sure  that  it  is  the  sjtgitUkl  suture  we  must  reiwjh  the  anterior  and 
posterior  fontanel les.      Thu  anterior  fontanelle  may  be  rewgnized  by  its 
quadrangular  sliape.  by  its  size,  and  by  the  fact  that  a  suture  terminates  sX^k 
each  one  of  its  angles.     The  |x)sterior  fontanelle  is  known  by  its  triangular 
shape,  its  smaller  size  and  its  throe  angles,  at  each  of  which  a  suture  ends. 
Having  recognized  the  sagittal  suture,  we  must  discover  its  direction. 
Nothing  is  easier,  after  the  recognition  of  one  of  the  fontanolles.     If.  for^ 
example,  we  find  the  anterior  fontunollo  Ijehind  and  on  thu  right,  it  suf-^ 
£ces  to  follow  the  sagittal  suture  away  from  this  fontanelle,  and  we  will  find 
this  Buture  crossing  the  pelvis  in  the  loft  oblique  diameter,  and  ending^ 
at  the '  posterior  fontanelle,  which  will  Ixi  in  front  and  to  the  left.     Ifif 
however,  we  feel  the  posterior  fontanolle  in  front  and  at  the  left,  we  will 
feel  the  sagittal  snture  following  the  left  oblique  diameter,  from  before 
bai'kwani,  to  the  anterior  fontanelle,  which  is  placed  behind  and  on  the 
right.     Since  the  posterior  fontiinollc  corresponds  to  tlie  oticiput,  it  will 
necessarily  show  the  position  of  the  latter.     Unfortunately,  the  fonta-  ^ 
nelles  are  not  always  very  easy  of  recognition.     Sometimes  the  anterior  ■ 
fontanelle  is  very  small,  sis  a  result  of  the  ossification  of  the  hojul,  and 
may  lie  confounded  with  the  posterior  fontanelle.     We  must,  therefore, 
carefully  count  the  sutures  ending  at  a  given  fontanolle.     In  other  cases 
we  only  find  one  fontanelle.     If  its  characters  are  well-marked,  the  diag- 
liosis  18  not  ditticult.     Since  the  sitgitbal  suture  is  the  longest  of  all  the 
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sutures,  and  always  ends  at  the  other  fontanellc,  it  will  sulfico  to  taiko 
cogniziincc  of  the  direction  which  it  follows  to  cstftblish  the  diugnoeis, 
provided  that  the  situation  of  the  fontanelle,  which  is  felt,  be  known. 
Again,  the  posterior  fonttiuelle  may  be  very  broml.  In  this  case  the  three 
sutures  will  servo  to  distinguish  it.  In  certain  cases  there  are  aupplemen- 
tiiry  fontanelk's.  Being  situaUid,  almost  always  on  the  sagittal  suturo, 
the  extent  of  which  they  seem  to  limit,  they  may  momentarily  lead  ua 
into  error,  bat  we  can  always  distinguish  thorn  from  the  true  fontanellee, 
by  the  fact  that,  being  due  to  failure  of  ossification,  they  are  generally 
the  termini  of  only  two  sutures,  tho  two  prolongsitions  of  the  sagittal  su- 
ture. Nevertheless,  in  certain  cases,  a  sort  of  suture,  starting  from  one 
of  their  borders,  ends  near  tho  parietal  bone,  but  this  rudimentary  suture  is 
always  short.  It  is  necessary,  moreover,  to  explore  the  whole  length  of  the 
sagittal  suture  in  these  raises,  and  we  find  farther  along  the  anterior  fonta- 
nelle  or  the  posterior  fontanelle  with  its*  typical  characters.  Anotlier  cause 
of  difficulty  is  a  large  caput  succetluneum  which  hides  the  sutureaandfon-^ 
tanelles.  In  this  case,  the  dingnosis  is  very  difficult,  bo  much  so  that  we 
have  even  seen  experienced  men  deceived.  In  such  cases,  auscultation 
is  of  great  assistance  in  diagnosticating  the  position. 

TlicTc  is  one  more  obstacle  to  making  a  dimgnosis.  This  is  the  overlap- 
ping of  the  bones,  leading  to  tho  disappearance  of  the  sutures,  and  distor- 
tion of  the  fontaiielies,  particularly  of  the  posterior  one.  In  place  of  the 
depression  formed  by  the  sagittal  suture,  wo  now  feel  only  an  osseous 
ridge  formed  by  tho  prominent  border  of  one  of  tho  parietal  bones.  The 
angle  of  the  occipital  bone  is  also  covered  by  the  posterior  border  of  tho 
parietals,  and  the  posterior  fontanelle  is  replaced  by  a  little  depression  not^ 
po8Si':ssing  the  characters  of  the  posterior  fontanelle.  We  recommend,  in' 
these  cases,  to  follow  this  ridge  to  its  end.  It  terminates,  necessarily,  at 
the  interior  fontiinelle,  which,  being  lai^ger,  will  always  more  clearly  pre- 
sent its  distinctive  eliaractei*8,  i.e.,  its  rhombic  sliaj^e  with  its  four  angles. 
In  these  cases,  however,  the  four  sutures  ending  at  these  angles  will  be 
replaced  by  prominences,  formed  by  the  projection  of  the  parietal  bones 
al»ove  the  posterior  bonier  of  tlu*  frnnt^jl,  atnl  by  the  ridge  caused  by  the 
approximation  of  the  lateral  halves  of  the  frontal. 


2.  Position  O.L.P. 

The  details  furnished  above  simplify  the  diagnosis  of  this  position  very 
much, 

PnipntioiK — The  hand  again  ])enetratoa  more  deeply  on  the  left  than 
on  the  right.  The  resisting  surface  is,  it  is  true,  still  on  the  left,  but  we 
find  it  far  to  the  left  and  behind,  and  when  we  palpate  in  front  it  seems 
much  narrower,  and  is,  in  reality,  only  the  right  lateral  surface  of  the 
fostus,  the  back  being  directed  backward.     To  perceive  this,  which  is  not 


•lirays  ctisj,  we  niuBt  plnco  the  woman  on  her  right  eide,  the  abclomei 
resting  on  the  bed.     We  can  thuB,  in  muny  axsas,  feel  tiiu  l»ack. 

AnJictiUadon. — The  maximum  intensity  of  the  hoart-W)uiul8  is  below 
the  line  dividing  the  uterus  into  two  equal  i^arts,  and,  according  t<»  Do-^ 
pa»l,  on  ft  line  uniting  the  left  sacro-iliac  gynchondrosis  to  the  umbilicus 
AccordinptoTarnier  and  Chantreuil  it  is  on  a  line  passing  from  the  nav* 
to  the  left  aaturo-&uperior  spine  of  the  ilium* 


Fw».  W6,— PuwimTATioif  or  Vmrxx.    (O.L.P.) 

Vaginal  Touch. — Tlie  posterior  fontanelle  is  behind  and  on  the  left, 
on  a  level  with  the  left  sacro-iliao  synchondrosis;  the  anttirior  fontunullo 
ia  on  a  level  witli  the  rijjht  ilio-pectinoal  eminence.  That  is,  the  Kugittal 
suture  occupies  tlio  right  oblique  diameter,  the  posterior  or  the  anterior 
fontanelle  being  more  or  less  accessible,  according  to  the  more  or  less 
marked  flexion,  and  the  more  or  less  thurough  engagement  of  the  head, 

3.  Position  O.L.T. 


I 


It  is  only  by  the  touch  that  one  clearly  recognizes  this  position.  The 
sagittal  suture  occupies  the  transverse  diampter,  and  we  feel  the  posterior 
foniauelle  at  the  left  extremity  of  the  transverse  diameter,  i.e..  at  tlie 
middle  of  the  left  innominate  line.  The  anterior  fontanelle  is  at  the 
Other  end  of  the  tninsvurso  diameter,  i.e.,  at  the  level  of  the  middle  of  the 
right  innominate  line. 
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4.  Position  OR. P. 


This  position  ia  the  most  frequent  after  the  position  O.L.A. 

a.  Before  Labor. — B3'  palpation  we  ascertain  the  presentation  to  be  a 
vertex.  But  here  the  hand  which  depresses  the  abdominal  wall  on  the 
left  side  meets  with  the  most  opposition,  and  I'nteriri  less  profoundly  be- 
cause of  the  prominence  of  the  forehead  at  the  level  of  the  left  ilio- pecti- 
neal eminence.  We,  therefore,  seek  the  Imck  on  the  right  side,  but.  as 
it  is  turned  backward,  the  resistiniiEf  plane  is  narrower,  and,  in  order  to 
plainly  feel  the  ba<^;k,  wo  must  jilaco  the  woman  completely  upon  the  loft 
side,  60  aa  to  be  able  to  palpate  the  right  i>ostoro-lateral  region  of  the 
uterus. 


FlO.    107.— PHfcMtWTATIOlf  OF  VSBTKX.      (O.R.P.) 


AusruUation. — The  point  of  maximum  intensity  of  the  heart-sounds  jg, 
)rding  to  De|)aul,  near  the  quadnitua  lumborum,  on  a  line  passing 
atrdight  from  the  right  sacro-iliac  synchondrosis  to  the  umbilicus.  Ac- 
cording to  Tarnier  and  Chsintreuil.  the  maximum  is  on  a  line  passing 
from  the  navel  either  to  the  right  ilio-pectine-al  eminence  or  to  the  right 
antero-suporior  iliac  spine.  Tliey  wiy  that,  tlie  left  side  of  tlio  fcetus  being 
in  relation  with  the  antero-latoral  wall  of  the  utoriis  and  of  the  aWomen, 
it  is  through  this  lateral  surface  and  not  through  the  back  that  the  heart 
sounds  reacli  the  ear.  Vaginal  touch  rarely  allows  a  recognition  of  the 
position  before  labor. 


TIIK    MECIIAN'lCAI.    PIIKNOMKNA    OF    I.ABOR. 
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b.   iJiirinij  Labor. — Th<'  sjinu*  signs  on  jmlpntion  mid  nusrultatioti. 

Vaginal  Touch. — The  [lostcrior  fontsiuellc  m  Ix-liiiMl,  on  the  right,  o: 
a  level  with  the  right  eacro-ilia/;  synfhondrosis  at  tho  posterior  ortromity 
of  tile  left  oblique  tliumetf^r.     The  Jintenor  fontanclle  is  in  front  and  on, 
the  left,  on  n  level  with  the  left  ilio-t^cctinoul  onunonou,  }.«.,  at  tho  ant 
rior  end  of  the  left  oblique  diameter.     Tho  sigiltal  suture  occupies  tin 
left  oblique  diameter. 


^    , 


\. 


Fw.  IM.— PRBanTATtcai  or  Vnmx.   (O.R.A.i 


5,  Position  O.U.A. 


On  palpation,  the  hiina  enters  farther  on  the  right  than  on  tho  left, 
the  forcheml  being  on  the  left.  The  resisting  plane  formed  by  the  biw'k 
occapiee  the  whole  right  side  of  the  abdominml  wall. 

AusruUaiion. — The  maximum  intensity  of  the  heiirt-aounds  is,  accord- 
ing to  Depaul,  on  »  line  passing  from  tho  right  ilio-iH>etineal  eminence  to 
the  navel.  According  to  Tarnior  and  Chantrouil,  who  base  their  view 
npon  Ribemont'a  researches,  this  maximum  is  on  the  mediaTi  lino,  or 
sometimes  even  a  little  to  the  left  of  that  line. 

Vaginal  Touch. — During'  labor,  the  posterior  fontanelle  is  in  front  and 
at  the  left,  at  the  anterior  extremity  of  the  right  oblique  diameter,  i.e., 
on  a  level  with   the  right  ilio-pe</tine<iI  eminence.     The  anterior  fouta- 
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iiulle  is  on  a  level  with  the  left  sacro-iliac  synchondrosis,  i.e.,  :it  tlic  jkis- 
terior  extremity  of  the  right  oblique  diameter.  The  sagittal  suture  cor- 
rosponcls  to  the  right  oblique  diameter. 

6.  Position  OR.T. 

Vaginal  touch,  alone,  establishes  the  dingnosis.  The  posterior  fontn- 
nelle  occu|iit's  the  rij^ht  extremity  of  the  transverse  diameter,  the  ante- 
rior fontanelle  the  left  end  of  the  same  diameter.  The  sagittal  suture  ia 
parallel  to  the  transverse  diameter. 

Mechanism. 
The  characteristic  features  which  wo  have  just  assigned  to  the  differ- 
ent vertex  presentations  are  those  presented  before  labor  and  at  the  begin- 
ning of  labor.  They  will  permit  us  to  closely  follow  the  different  periotls 
of  labor,  i.e.,  to  follow  tlie  movements  which  the  foetus  passively  executes, 
under  the  influence  of  the  pains,  during  ite  expulsion  from  the  genital 
canal. 

1.  Position  O.L.A. 

We  take,  as  a  type,  the  position  O.L.  A.,  the  most  frequent  vertex  \to- 

sition.     There  are  six  periods. 

1.  Period  of  moulding  (flexion.) 

2.  Period  of  engagement. 

3.  I'eriod  of  ititernal  rotation  of  the  he^l. 

4.  Period  of  expulsion  of  the  head. 

5.  Period  of  external  rotation  of  head  and  internal  rotation  of  the 
trunk. 

(i.   Period  of  expulsion  of  the  trunk. 

First  Period,  that  of  Moiildiny. — This  period  is  called  that  of  flexion, 
by  certain  authors.  (Fig.  194.)  When  labor  is  about,  to  begin,  the  head 
is  in  the  following  position:  The  occijnit  in  at  tlie  Irft  i  I  to- pectineal  emi- 
nence, the  forehead  at  the  right  sacro-iliac  symphysis,  the  sagittal  auture 
ill  the  left  oblique  diameter,  the  posterior  fontanolle  in  front  and  on  the 
left,  the  anterior  fontanelle  behind  and  on  the  right.  The  |X)sterior  fittal 
surface  is  directed  forward  and  to  the  left,  the  anterior  surface  backward 
and  to  the  right,  the  right  lateral  surface  and  the  right  shoulder  looking 
forwards  and  to  the  right,  the  left,  lateral  plane  and  the  left  shoulder 
backwanlund  to  the  left.  The  head  is  semi-flexed.  Ti>c  diameter  O.K. 
lies  in  the  If  ft  oblique  diameter.  The  bi-parietal  diameter,  B.P.,  in  the 
right  oblique  diameter,  and  the  circumference  which  passes  through  the 
ends  of  the  diameter  O.F.  is  that  which  corresponds  to  the  margin  of  the 
Buj^>erior  strait  According,  then,  to  our  view,  the  head  presents  perixjn- 
dicularly  to  the  superior  strait,  and  what  has  been  called  the  obliquity  of 
Naegelo  and  of  P.  Dulx>is  does  not  exist. 

These  two  authors  stated  that  the  liead  presented,  at  tlie  superior  strait 


di;ghtly  inoline*!  toward  its  antfrior  parietal  bone,  tlie  pnriotal  ominenco 
on  that  side  being  lower,  atul  so  more  acceeaiblo  than  that  of  the 
other  pariotnl.  Contesteil,  even,  by  Velpeau  and  Cuzeaux,  the  obliquity 
of  NaegeK'  haa  been  recently  denietl,  in  totu,  by  Matthews  Dnncflii  tmcl  by 
Kiuieke.  Kuneke  gives  to  the  peri)endiculiir  descent  of  the  Jiead  into 
the  pelvis  the  name  of  synclitio  movement,  and  suppoaoa  this  to  remain 
until  the  eiit  of  the  head,  while,  accoixlinfj  to  Matthews  Dinioan  and 
Plaj'fdir,  Naegele'a  obliquity  is  iimduceil  wlien  the  liead  reaches  the  fioor 
of  the  pelvis.  In  short,  the  synclitio  movement  gives  place,  at  that  time, 
to»n  asynclitic  movement.  In  other  words,  Kuneke  and  Duiioan  say 
that  the  presenting  point,  "  the  point  of  the  hea<l  which  is  traverseil  by 
the  axis  of  the  genital  canal,''  is  always,  or  should  always  be,  on  the  me- 
dian line  and  on  the  sagittal  suture,  not,  as  Dubois  and  N'aegele  say.  on 
the  anterior  parietal  bone.  But  we  agree,  with  Matthews  Duncan,  that 
if  the  head  descends  tlius  synclitically  ot  {wrpendirulurly  until  it  meets 
the  resistance  offered  by  the  lower  half  of  the  sacrum  and  the  pelvic  lloor, 
i.e.,  with  the  axis  of  the  superior  strait  tniversing  the  sagittid  suture,  it 
i-s  no  longer  so  when  the  head  has  passed  beyond  the  middle  of  tlie  jielvis. 
Then,  so  soon  as  it  has  passed  the  transverse  plane  cutting  the  middle  of 
the  third  sacral  vertebra,  the  head  is  inclined,  and  the  {Kdvic  axis  tra 
vereee  a  j)oint  on  the  anterior  parietal  bone,  instead  of  passing  througli 
the  sagittal  suture.  In  short,  the  obliquity  of  Naegele  is  produce*!  in  tlu? 
lower  half  of  the  pelvis.  If  it  be  true,  as  Cazeaux  observes,  that  the 
palpating  finger  reaches  the  anterior  parietal  eminence,  and  not  the  sag- 
ittal suture,  tliis  is  because  of  the  forward  and  downwanl  inclination  of 
the  pelvis,  and  because  the  vaginal  axis  crosses  the  axis  of  the  superior 
strait  at  nearly  a  right  angle.  The  finger,  thus,  neoessjirily  reaches  that 
part  of  the  head  which  is  in  front,  ('.«.,  the  aDterior  jmrtettil  bono,  thu 
right  one  in  left  positions,  and  the  reverse. 

The  head,  place<i  perpendicularly  to  the  plane  of  the  superior  strait,  is 
semi-flexed.  It  represents  a  lever,  the  arms  of  which  are  not  equal.  The 
shorter  arm  corresponds  to  the  distance  between  the  angle  of  tlio  occipit^d 
bone  and  the  foramen  nuignum.  the  longer  arm  to  that  i>art  of  the  head 
between  the  foramen  and  the  chin.  According  to  the  depth  of  its  en- 
gagement, the  head  isactwl  upon  by  two  forces,  one  of  which  is  the  uterine 
contraction,  and  the  other  the  resistance  offered  by  the  borders  of  the 
pelvis,  the  pelvic  walls  or  the  perineal  floor,  as  the  cjise  may  be.  The 
superior  force,  acting  downward,  is  transmitted  by  the  spine  to  the  foramen 
magnum.  Since  this  foramen  divides  the  base  of  the  cranium  into  two 
unequal  arms,  the  force  will  act  more  strongly  on  the  short  arm,  i.e.,  on 
the  occiput,  than  on  the  other  arm,  i.e.,  the  chin.  The  rliiu  will  be  thus 
elevated  and  the  occiput  depresned.  The  chin,  in  being  niined,  is  approxi- 
mated to  the  chest  and  flexion  is  complete.  On  the  otlu'i"  hand,  the  re- 
sistance of  the  superior  strait,  of  the  pelvic   walls  or  of  the  perineum,  as 


I 


348 


A    TREATISE   OPf    OBSTETRICS. 


the  case  may  bo,  aotinj^  in  tlif  opposite  direction.  I.e.,  from  below  upwar«1, 
will  coutribnto  to  the  same  rosiilt,  r/:.,  the  elevation  of  the  forohejwl  and 
the  completion  of  flexion.  This  movement  is  complete  when  the  chin  is 
in  contact  with  tho  iqiper  piece  of  the  sternum.  Tlie  hend  is  flexed, 
whether  the  chin  is  elevated  or  the  occiput  depressed.  The  higher  in  the 
pelvis  this  resistance  is  felt,  the  sooner  flexion  will  occur.  Placin|T  the 
finger  on  the  anterior  fontiinelle,  one  can  follow  the  progressive  de.*oent 
of  the  occiput  and  the  proj^resa  of  flexion,  which  is  complete  in  propor- 
tion as  the  jwsterior  fontanello  if  near  the  centre  of  the  ixdvis.  Now.  in 
the  beginning,  flexion  having  hardly  commenced,  the  anterior  fontanelle 
is  nearer  to  the  pelvic  centre,  and  it  will  be  felt  to  withdraw  from  the  cen- 
tre as  the  posterior  fontixnelle  tends  to  approwch  this  point.  The  re.'^ult 
of  fluxion  is  to  subatituto  a  smaller  circumference  and  diameter  for  the 
frontid  circumference  and  the  oc^ipito-frontal  diameter,  which  were  in 
relation  with  the  superior  strait.*  We  allude  tq  the  ?ub-occipito-bregmatic 
cioumferonco  and  the  sub-oocipito-bregmatic  diameter.  A  diameter  of 
3.70  inches  thus  replaces  one  of  4.48  inches,  and,  as  the  fcrtnshas  become 
more  and  more  flexed  upon  itself  under  the  itiflaence  of  the  paina,  no  ns 
to  occupy  tlie  least  possible  space,  a  diminution  in  the  size  of  the  fa»tu3 
has  really  taken  place.  This  reduction  in  size  is  accomplished  by  the 
completion  of  flexion.  In  face  presentations,  on  the  contrary,  it  b 
eiTected  by  extension.  Let  us  add  Pajot's  remark  that  the  fietna  **  before 
flexion,  could  he  considered  as  a  broken  and  waving  brancli,  the  mobility 
of  which  was  particularly  resident  in  the  articulation  of  the  head  and  of 
the  trunk.  Now,  a  solid  body,  thus  situated,  is  in  an  upfavomblo  position 
to  transmit  force  applied  to  its  extremities.  But  the  cephalic  extremity, 
BO  soon  as  it  is  fixed  upon  the  thorax,  is  very  fortunately  so  plac;ed  as  to 
partici|r.vto  in  the  impulsion  imparted  to  the  whole  fa>tsd  ma.<<a,  and,  besides, 
the  head,  being  eompre.^sed  by  the  pelvic  canal,  can,  in  virtue  of  its  com- 
presi^ibility.  and  under  the  influence  of  the  total  uterine  effort,  adapt  it- 
self to  the  shape  and  size  of  the  pelvis  and  thus  add  a  further  reduction  in 
volume  to  that  already  obtained  by  its  changed  position."  The  terra 
period  of  moulding  is  thus  quite  justifiable. 

Secoitd  Period, — Period  of  Enyngetmnt  of  Descent. — Tlius  flexed,  the 
hvu/A  piusscs  through  the  superior  striiit  and  the  whole  pelvis  to  the  peh'ic 
floor,  wliere  it  is  arrested.  Since,  however,  the  posterior  pelvic  wall  is 
much  longer  than  the  anterior,  it  follows  that  the  |)08terior  pert  of 
the  head  has  a  longer  journey  to  make  than  the  anterior  part,  and  that 
the  heivd  thus  descril)os  a  sort  of  arc  of  a  circle  around  the  anterior  end 
of  the  bi-parietal  diameter,  which  is  almost  immobile,  in  front  and  on  the 
right,  while  the  posterior  extremity  rapidly  descends  along  the  posterior 
pelvic  plane,  nuring  the  descent  the  head  has  passed  through  the  cer- 
vix, and  it  18  during  the  second  part  of  the  descent  that,  according  to 
Matthews  Duncan,  the  head  descends  by  an  asynclitic  movement.     When 
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the  descent  is  completed  tlxe  two  parietal  eminences  are  at  the  same  lovol, 
and  re^  upon  the  perineum.  Although  one  may  scpunite  these  two 
periods,  for  purposes  of  study,  they  are,  in  reality,  rarely  distinct.  Most 
frequently  flexion  and  descent  occur  simultaneously.  It  is  even  the  rule 
that  flexion  does  not  hucome  complete  until  the  head  encounters  tho 
resist'ince  of  the  pelvic  floor.  This  rule  obtaius  especially  in  priini(tivra?, 
in  whom  the  engagement  is  quite  pronouuced,  even  at  the  beginning  of 
labor,  and  in  whom  it  is  not  rare  to  find  the  head,  still  retained  by  the 
incompletely  dilated  cervix,  in  the  lower  part  of  the  [lelvis.  NovcrthelosB, 
everytliing  depends  on  the  pelvic  resistance,  and,  as  we  shall  see  when  we 
come  to  consider  the  mechanism  of  labor  in  contnictod  pelvis,  whore  pel- 
ric  resistance  is  most  marked,  the  engagement  can  only  occur  after  exag- 
gerated flexion  of  the  hcail  has  taken  place.  In  such  cases  flexion  neces- 
sarily occurs  above  the  BUj>nrior  strait,  thus  furnishing  the  proof  of  the 
utUity  of  the  first  period  of  foetal  progression,  i.e.,  of  complete  flexion. 

Tfiird  Period. — Jnieriml  Rotation. — tr|X)n  its  arrival  at  thp})elvio  floor, 
the  head  executes  a  movement  of  rotation  which  brings  the  occiput  to 
the  front.  This  movement  occurs,  no  matter  wimt  the  primitive  |K>sition 
may  be,  whether  left  or  right,  anterior,  transverse  or  posterior.  In  the 
position  0. L.  A.,  which  we  are  now  considering,  the  movement  tjikes  place 
from  left  to  right,  i.e.,  the  occijiut  pusses  beneath  the  symphysis  pubis. 
This  rotation  will  take  place  more  easily  if  the  occiput  is  origiually  fur 
forward  in  the  pelvis. 

The  causes  of  this  rotation  have  been  the  subject  of  much  discussion 
and  have  been  explained  in  a  great  many  different  ways.  The  theory  of 
the  pehnc  inclined  planes,  adopted  by  Bautlelocquo  and  his  pupils,  down 
to  \'elpeau  and  Dubois,  was  the  fir.st  which  wixa  generally  recogni/.od. 
The  pelvis  was  held  to  present  two  inclined  planes,  one  anterior  and  one 
posterior.  When  tlie  occiput  was  originally  placed  in  the  anterior  ])tano 
it  turned  forward,  and  when  it  occupied  the  posterior  plane  it  turned 
backward.  But,  Njiegeli;  having  shown  thit  the  occiput  comes  forward 
even  when  it  was,  originally,  behind,  it  was  necessary  to  find  other  ex- 
plaimtions.  Paul  Dubois,  after  experimenting  on  the  cadaver,  arrived  at 
the  conclusion  that  the  cause  of  the  rotiition  lies,  Ist,  in  the  volume,  form 
and  mobility  of  the  parts  to  be  expelled;  and  id,  in  the  ca^xicity,  form 
and  resistance  of  the  genitjvl  canal,  lie  attjiches  much  import^uico  to 
the  resistance  of  the  perinoam.  llntwrt  d*^  Lou  vain  and  ruxeuux  sought 
to  explain  the  phenomenon  on  miithematicul  and  mechatiical  principles, 
but  their  explanations,  which  might  perhaps  account  for  the  rotation  in 
anterior  positions,  are  insufficient  for  posterior  positions.  Do  Soyre  seems 
to  return  to  BaudolocrjUf's  inclined  jilanes,  and  gives  two  explanations 
according  as  the  head  is  originally  in  front  or  behind.  "  If  it  is  in  front, 
he  assumes  flexion  to  be  as  complete  as  possible,  ami,  as  a  result,  the  occiput 
to  be  depressed  and  to  rotate  only  when  it  reaches  the  |>eriueum.     The 
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perineum  represents  a  wall  inclined  from  Ije'nind  forward,  from  below 
upwanl  aiul  from  without  inward.  Now  the  occiput,  ujjon  which  the 
uterine  forces  are  expended,  is  placed  on  the  side  and  is  pushed  l>y  the 
uterine  contractions  aguinst  the  perineal  floor,  which  will  direct  it  forward 
and  inward.  In  posterior  positions,  the  flexed  head  descends  to  the  pel- 
vic floor,  the  resistance  of  which  fii-st  angments  the  flexion.  But,  the 
direction  of  the  pelvic  floor  being  from  bdow  upvvard,  and  from  ]»chind 
forward,  the  head  follows  this  inclined  plane  until,  the  occiput  remaining 
constantly  Udiind,  the  nnterioi'  part  of  thv  eninium  cornea  to  U?  ap[)lied 
to  the  osseous  rim  of  the  pelvis  on  t!n'  opposite  side.     The  occiput  is 


Fio.  IM.— FlBOT-PoBmow  or  Vkiitkx.— Ths  Hkjlo  ui  thk  Excavatiom.— Fobwakp  Rotatiok. 

directed  upwanl  and  forward,  i.e.,  it  turns  toward  the  symphysis  and  the 
more  in  proportion  as  the  perineum  is  more  resistjint."  Truly,  the  re- 
sistance of  the  perineum  aids  rotiition,  but  if  perineal  resistance  were  the 
sole  eiiuse,  rotation  ought  never  to  be  absent  in  primiparae,  the  perinea 
of  whom  are  so  resisting.  Now,  it  is  especially  with  them  that  rotation 
often  fails,  and  intervention  becomes  necessary.  Tyler  Smith,  Leishmun 
and  Plityfair,  refer  rotation  to  the  inward  projection  of  the  sciatic  spines, 
which  contruct  the  transverse  diameter  of  tlie  inferior  strait.  "  As  the 
pains  depress  the  occiput,  its  backward  rotation  is  prevented  by  the  left 
sciatic  spinous  process,  while  its  forward  rotation  is  favored  by  the  smooth, 
angular  surface  of  the  ascending  ramus  of  the  ischium.  In  the  same  way, 
the  spinous  process  of  the  opposite  side  prevents  the  forward  rotation  of 
the  forehead,  which  is  directed  backwanl  toward  the  concavity  of  the  sac- 


rum  by  the  sroooth  sui-face  of  tho  aacro-sciatic  ligaments.  These rjraiige- 
nionti!  give,  thus,  the  sliape  of  the  tlu'ead  of  a  screw  to  the  interior  of  the 
pelvis,  and,  as  the  pains  jmsh  forward  the  head,  they  imjMirtto  it  the  rota- 
uoii  which  is  so  ijmxyrtaut  ill  ttdaj)tinff  it  to  tho  largest  dimensions  of  tho 
inforior  strait.''  (Playfair.)  In  Germany,  this  movement  is  uttribntod 
to  the  increasing  resistance  which  the  head  experiencea  on  the  part  of 
the  {KHterior  pelvic  wall  and  of  the  perineum.  Playfair's  theory,  which 
is  good  for  anterior  positions,  does  not  ex|jLiin  rotation  in  the  (KjettTJor 
positions.  Tamier  holds  that:  let,  rotation  does  not  occur  until  flexion 
is  complete;  and  2d,  that  when  the  heatl  is  flexed  and  ciigu<,aMi  it  is  di- 
rected downward  and  forward,  as  a  result  of  tho  inclination  of  the  ]>elvic 
floor.  Rotation,  like  flexion,  is  explained  by  the  unequal  length  of  the 
arm  of  the  lever.  His  explanation  soujcwhat  reeenibles  that  of  de  Hoyre. 
I>epaul,  recognizing' the  inadequacy  uf  these  expluiiutions,  limits  himself 
to  the  indisputiible  statement  that  the  head  turns,  and  that  this  rotation 
extends  to  the  whole  body  of  tho  child.  Pajot  says  that  the  causes  are 
multiple,  but  it  is,  above  all,  the  shape  of  the  head  which  decides  the 
cbantcter  of  the  movement.  "Tho  occiput,  being  only  a  mathematical 
point,  will  oscillate,  slip  and  escape,  under  the  influence  of  the  pains,  to 
be  replaced  by  a  more  extended  surface.  The  head  in  the  position 
O.R.  P.,  for  example,  must  rest,  because  of  the  direction  of  the  superior 
strait,  upon  the  right  posterior  lateral  region,  which  extends  from  the  oc- 
ciput toward  the  parietal  eminence  of  the  same  sid*-.  The  oi'ciput  will, 
therefore,  be  carried  forward,  less  on  account  of  the  direction  of  the 
forces  which  impel  it  than  becanse  of  the  necessity  for  accommo<hition  of 
the  cephalic  surfaces  to  the  pelvic  surfaces,  and  so,  step  by  step,  until 
the  occiput,  having  passed  beneath  the  ischio-pubic  ramus,  there  encoun- 
ters an  inclined  plane  which  forces  it  to  advance  beneath  tho  pubes  and 
to  thus  complete  its  anterior  roUition."  He  finds,  here,  the  application 
of  the  following  mechanical  law:  When  a  solid  body  is  contained  in  an- 
other, which  is  the  seat  of  alternating  movement  and  repost\  if  tlie  sur- 
faces are  smooth  and  rounded,  the  contained  body  will  coiiPtantly  tend  to 
aocominodate  its  form  and  dimensions  to  the  capacity  of  the  containing 
Ixniy.  This  explains  why  robition  fails  when  the  fo'tus  is  too  largLi  or 
too  small,  and  when  the  pains  are  too  feeble.  Usually,  rotation  occurs 
slowly  and  progreujiively,  but  sometimes,  jiarticularly  in  multipara',  this 
movement  occurs  very  rapidly,  even  umler  tlie  influence  of  a  single  pain. 
It  is  not  rare,  in  the  easy  of  women  who  have  borne  several  children,  to 
see  the  head,  arrested  by  the  last  resistance  of  the  cervix,  |>a88  through 
tlie  cervix  under  the  influence  of  a  more  energetic  contraction,  descend 
to  the  vulva  and  be  expelled,  either  by  tliis  single  pain  or  by  the  suc- 
eeedlng  one. 

Pajot's  explanation  seems  to  us  the  most  rational  nf  all.     Without  ad- 
vancing any  explanation  of  our  own,  we  desire  to  record  the  results  ob- 
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Uiiiiecl  by  rotation  in  tlie  position  O.L.  A.,  now  being  considered.  Tho 
occiput  having  enjragetl  beneath  the  symphysis  pubis,  and  the  child's  bo<ly 
having  participated  in  this  rotation,  the  shoulders  and  the  npi>er  part 
of  the  bofly  have  descendetl  into  the  pelvis,  the  back  of  the  foetus  looks 
forward,  the  anterior  surface  backward,  and  the  bi-acromial  diameter  is  in 
relation  with  the  transverse  disimcter  of  the  pelvis.  The  diumeter  sn>»- 
occipito-frontal  lies  in  the  coecygeo-pubic  diameter,  the  bi-pariet^il  diame- 
ter in  the  bi-iachiatic  diameter,  the  sub-occipito-frontal  circumference 
corresponding  with  the  inferior  strait.  It  is,  tluia,  only  held  back  by  the 
coccyx  and  laterally  and  in  front  by  the  perineum.  Now,  the  coccyx  is 
mobile,  and  its  recession  to  tiie  rear  enlarges  the  antero-j>osterior  diamt-- 
ter  of  the  inferior  strait.  It  is,  therefore,  in  the  most  favorable  condi- 
tion for  expulsion. 


no.  am— DiHBMaAaioiiorT  or  thk  Head. 


Fourfh  Period. — E^pulaion, — This  stage  is  accomplished  by  a  move- 
ment of  extension.  Rotation  having  taken  place,  tlie  occiput,  under  the 
influence  of  the  paina,  is  engaged  beneath  the  synipliysis  and  fixed  tbero 
by  the  sub-occipitid  region.  It  is  i\\\\»  withdr.iwn  from  tlio  inflnenee 
of  uterine  action,  which,  however,  continuing,  will  produce  two  effects: 
Ist,  the  descent  ot  the  body  of  the  fa>tus;  and  2d,  the  bending  of  tlie  ftrtua 
on  it«  posterior  plane,  i.e.,  \x\^m  the  maternal  alxlominal  wall.  This 
bonding  will  separate  the  chin  from  the  cheet  a  little,  and  will  thus  be^in 
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the  movement  of  extension.  Agiviu,  the  pains  M-ill  tend  to  engage  the 
shoaMers  as  deeply  us  possible,  but  the  neck,  being  fixed  l>elow  the  sym- 
physis, tl»r  uterine  forces,  liuving  prfxhiced  tlieir  full  elTuct  ou  the  slioiihlors 
»nd  IkmIv  of  the  fcptus,  iind  not  being  able  to  act  on  the  occiput,  will  be 
transmitted  througli  the  foramen  nuignnm  to  the  anterior  arm  of  the 
eeplialic  levor.  the  chin.  This  is,  indeed,  the  only  remaining  mobilu 
part.  Tlie  uterine  action,  being  expended  on  the  chin,  will  depress  it, 
and  will  thus  force  the  head  to  be  extended,  ami  finally  expelled.  The 
occiput  being  disengaged  and  the  neck  fixed  beneath  tlie  symphysis,  the 
eub-occipitid  region  becomes  the  pivot  around  which  the  head  describes 
it«  movement  of  extension,  and  the  chin  being  pressed  more  and  more 
backward,  the  head  will  be  expelled  by  the  successive  libemtion  of  the 
«nb-oecipito-brogmatic,  of  the  «ub-oocipito-frontal  and  of  the  sub-oecipito- 
ment'd  diameters.  All  these  diameters  are  iJhorter  than  the  coccygeo-pu- 
bic,  so  that  only  the  perineum  opposes  itstflf  to  the  exit  of  the  head, which 
will  bo  rapid  or  slow,  according  to  the  amount  of  periueid  resistance. 

Tamier  rejecte  the  above  explanation  of  Cazejiux  iitid  I'ajot.  Hero  is 
bis  view  of  the  case:  "The  trunk  becomes  engaged  in  the  pelvis,  while 
the  head  distends  the  perineum,  and  the  chin  remains  applied  to  the  chest, 
not  only  until  the  occiput  takes  its  place  below  the  pubic  arch,  but  even 
until  the  bregma  api)ear8  at  the  posterior  commtssuro.  Then  the  peri- 
neum acts  like  an  elastic  band,  which,  on  the  one  hand,  pushes  the  liead 
U))ward,  lx>noath  the  pubic  bone,  and  on  tlie  other,  rpiickly  gliclos  over 
thf  face,  which  it  leaves  uncovero<l.  The  lilK'r.ition  of  the  ocei)»itt  and 
of  the  vortex  only  commences  when  the  head  is  pushed  backward  by  the 
trunk,  but,  at  this  moment,  the  perineum,  hitherto  passively  distended, 
resumes  its  activity  and,  retracting  and  gliiiing  over  tlie  face,  impresses 
upon  the  whole  heafi  a  movement  of  extension,  which  makes  the  publo 
arch  its  central  point.  Moreover,  it  is  in  this  second  period  of  expulsion 
of  thf  vertex  that  the  movement  nf  extension  is  truly  evident." 

Wh  cannot  entirely  agree  with  this  explanation,  which,  if  appliciible  to 
the  end  of  extension,  does  not  apply  to  its  beginning.  After  its  rotation 
the  occiput  is  not  euddoniy  but  progreauively  liberated,  and  it  is  not 
bmught  into  close  contact  with  tlie  perineum  until  it  is  completely  freed. 
Until  that  time  it  remains  at  a  i-ertuin  ilistutice  from  the  perineum,  and  if 
we  introduce  the  finger  posteriorly,  w^e  feel  that  the  head  is  retained  behind 
by  its  frontal  eminences,  on  the  sides  by  the  bi-purietul  eminences,  and 
thiit  there  is  a  cerUiin  space  between  the  jwrineum  and  the  bregmatic 
region.  In  order  that  the  bregma  may  be  brought  into  close  contact  with 
the  i>erineum,  the  occiput  must  be  liberated  from  under  the  symphysis, 
and  the  bregma  must  descLMul.  which  it  cannot  do  at  this  munieut,  unless 
the  bead  liecomea  extended.  If  we  suppose  flexion  to  persist,  as  Tamier 
says,  the  perinexim  will  not  oidy  have  no  tendency  to  jirodttee  extension, 
but  will  tend  to  prevent  it.  But  if  we  supjiose  the  Urst  ilegree  of  oxtcn- 
Vou  I.— 2» 
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eion  to  have  been  produceil  by  the  mcchiinism  suggested  by  Cazeaux  and 
Piijot,  at  the  moraent  Avhen  t\w  bregina  ajtpoai's  at  tlio  vnlva,  then  the 
perineum  can  act  as  Tarnier  sup^ioses  it  to  do,  and  can  thus  complete 
extensjun,  and  lead  to  tlio  final  expulnion  of  the  head.  However  this  may 
bo,  the  head  is  ex{>elled  by  its  sub-occipiUd  dianictera,  in  performing  a 
movement  of  extension.  When  the  head  is  onee  freed  and  tho  perineum 
retracted,  the  head  falls  over  tht»  anus,  by  its  own  weight,  and  remuLns 
immovable  a  short  time,  when  tho  fifth  ])eriod  begins. 

Fifth  Perioil. — External  Rodtfion  <>/  tlui  iimd. — This  movement  con- 
sists in  exterual  rotation  of  the  head,  which  turns  the  occiput  towards  the 
thi<rh  of  the  mother,  whicli  corresponds  with  the  side  of  tho  pelvis  which 
it  originally  occupied,  i.e.  the  left  thigh  in  the  t^osition  0.  L.  A.,  while 
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the  face  is  turned  toward  the  opposite  thigh.  This  movement  has  long 
boon  known  as  tho  movement  of  restitution  (Fig.  201).  It  was  supposed 
that,  in  the  movement  of  internal  rotation,  only  the  hwid  rotated,  tho 
neck  being  twisted,  and  hence  external  rotation,  corresponding  to  the  un- 
twisting of  the  neck,  gave  the  name  of  movement  of  restitution  to  the 
stage  in  cjuestion.  There  is,  in  reality,  a  slight  twisting  and  untwisting  of 
the  neck,  bnt  that  is  not  the  true  causo  of  the  external  rotation  of  the 
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laead.     Oerdy  first  showed  that  this  movement,  wliioh  alwuyB  occurs  ut  the 

time  of  a  jmin,  ia  only  the  external  expression  of  u  niovonont  of  tho 

ahouldors,  within  the  pelvis,  by  which  tho  bi-acromial  diameter  jmwsob 

from  the  transverse  to  the  an tero- posterior  diameter  of  tho  outlet,  the 

head  merely   following  this  internal  rotation  of  the  shoulders,     A  fact 

which  proves  that  the  neck  has  been  slightly  twisted  is  that  often,  just 

wlien  the  head  has  been  expelled,  it  executes  a  slight  rotatory  movement 

»hich  causes  it  to  assume  a  slightly  oblique  position  relatively  to  the 

Hilva.     This  movement  is  really  due  to  an  untwisting  of  the  neck,  and  is 

ihe  genuine  movement  of  restitution  of  the  books. 

Sixth  Period. —Expulsion  of  tJte  Trunk. — When  external  rotation  has 

Occnrre«l,  the  trunk  is  expelled.     The  anterior  shoulder,  the  right  one  in 

*i».e  position  0.  L.  A-,  takefi  its  position  below  the  gympliysis  and  appears 

^t  the  vulva.     It  becomes  6ied  beneath  the  symphysis,  as  tho  occiput 

**-id,  and  thus  partly  liberates  itself,  but,  in  reality,  it  is  the  jwstcrior,  or 

*^^ft  shoulder  which,  pushed  by  the  uterine  contraction,  swoops  over  the 

"^^"liole  posterior  pelvic  wall  and  is  completely  expelled  before  the  other. 

~^^he  rest  of  the  body  escapes  with  a  spiral  movement,  and,  generally,  very 

^  *»pidly.     But,  in  some  cases,  we  see  tho  expulsion  of  the  nate^  effected 

^  "»i  the  same  way  as  that  of  the  shoulders,  tho  anterior  ap{>earing  first 

"*^:»Jider  the  symphysis,  the  posterior  side  being  completely  expelled  before 

"%i»lie  former.     This  description  most  exactly  suits  thoae  cases  in  which  Lhu 

I^cBtuses  are  very  large. 


2.  Pontion  0,  L.  P. 


The  details  given  in  our  description  of  the  position  0.  L.  A.  enable  us 
to  deal  more  concisely  with  the  other  positions.  We  have  already  seen 
l)y  what  means  the  position  O.  L.  P.  is  recognized,  and  have  now  oidy 
todesi-;ribe  the  mechanism  which  embraces  the  same  six  periods  or  sttiges. 

First  Period. — Flexion. — The  head  is  in  the  right  oblique  diameter, 
the  occiput  behind  and  to  the  left,  the  forehead  in  front  and  to  tho  right, 
the  posterior  fontanelle  behind  and  to  the  left,  on  a  level  with  the  left 
Bicro-iliac  synchrondrosis,  tho  anterior  fontanelle  at  the  right  ilio-pectiuwU 
eminence.  The  posterior  surface  of  the  fu'tua  is  behind  and  on  tho  left, 
the  anterior  surface  looks  forward  and  to  tl»e  ri^dit,  the  diameter  0.  F. 
occupies  the  right  oblique  diameter,  tho  circumference  O.  F.  i«  in  rela- 
tion with  the  margin  of  the  pelvic  inlet,  at  first,  and  the  diameter  B.  P. 
hes  in  the  loft  oblique  diameter. 

First  Period. — The  head  is  flexed,  as  in  the  left  anterior  position,  and 
fojtus  is  diminished  in  size. 

Second  Period. — Descent  or  Enffngcment. — Tho  engagement  occurs 
more  slowly  than  in  the  anterior  position  it  is  always  loss  deep,  and  the 
occiput,  descending  less,  is  still  in  relation  with  the  sacro-itiao  8311- 
chondrosia  when  rotation  commences. 
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Third  Period. — Internal  liotnt inn.— Th'ia  is  the  longest  ptago.  The  oc- 
ciput starts  from  the  poBterioi*  part  of  the  pelvis  and  the  putli  \vhicl»  it  Ima 
to  pnrsuo  is  much  longer,  and  the  conditions  for  accommwlation  lesa 
favorable.  The  occiput  again  turns  from  It.'ft  to  right,  and  finishes  by 
passing  beneath  the  symphysiti.  The  body  uoenmpanies  this  movement, 
and,  when  rotation  has  once  occurred,  the  fourtli,  fifth  and  sixth  periodB 
follow,  as  in  the  position  0.  L.  A. 

3,  Position  0.  /?.  P. 

Ill  this  position,  the  head  is  placed  in  the  left  obliqxie  diameter,  the 
posterior  fontanelle  at  the  loTul  of  the  right  eaero-iliac  eymphysis,  the 
anterior  fontanello  on  a  level  with  the  left  ilio-pectineal  eminence,  the 
diameter  0.  F.  in  the  left  obliquu  diameter,  and  the  diameter  B-  P.  in 
the  right  oblique  diameter.  The  back  looks  backward  and  to  the  right, 
the  anterior  foetal  plane  forward  and  to  the  left,  and  the  circumference 
0.  F.  is  in  relation  with  the  snijerior  strait. 

First  Pe  riod, — /  lex  lo  n . 

Second  Period.  —  Engagement  or  Descent  takes  place  slowly,  aiul  is 
less  complete  than  in  anterior  positions.  The  occiput  descends  along  the 
right  sjicro-iliac  synchondrosis,  and  is  still  in  contact  with  this  articula- 
tion when  rotiition  begins. 

Third  Period. — Jnienuil  Rotation. — This  is  very  long,  on  account  of 
the  distance  through  which  the  occiput  must  pass,  turning  as  it  does  from 
right  to  left  in  order  to  get  beneath  the  symphysis.  The  trunk  follow?, 
and  rotation  becoraes  complete. 

fhvrt/i  Period. — Expufsion. — As  in  the  position  0.  L.  A. 

f\fth  Periml. — External  Rotation. — The  occiput  turns  toward  the 
woman's  right  thigh,  the  face  toward  the  left  thigh.  This  movement 
corresponds  to  the  internal  movement  of  the  shoulders.  The  slight 
twistirfg  of  the  neck  is  rather  more  pronounced  tban  in  the  anterior 
positions. 

Sixth  Period. — Expulsion  of  Trunk: — As  in  position  0.  L.  A. 

4.  Position  0.  R.  A. 

This  is  the  rarest  original  position  of  all.  It  is  generally  secondarily 
produced,  during  rotation  in  the  position  ().  R.  P.  We  subjoin  the  rela- 
tions of  the  foetus:  The  posterior  fontiinelle  is  forward  and  on  the  right, 
on  a  level  with  the  right  ilio-pectineal  eminence,  the  anterior  fontanelle 
hchinil  and  on  the  left,  on  a  level  with  the  left  sacro-iliac  symphysis,  the 
diameter  O.  F.  in  the  right  oblique  diameter,  and  the  circumference  O.  F. 
in  relation  with  the  superior  strait.  The  back  of  the  icetus,  looks  forward 
and  to  the  right,  and  its  anterior  surface  backwanl  and  to  tlie  left.  The  first 
to  the  fourth  periods,  inclusive,  are  similar  in  mechanism  to  the  descrip- 
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tion  already  given.     The  occiput  turns  toward  the  woman'e  right  ihigh^' 
and  iho  (jico  toward  the  left  thigh. 

Such  is  the  normal  xnocliaiUBni  of  labor.  But  irreg-ularitiea  or  anomalies 
may  arise  in  either  of  the  pt'fiods,  which,  although  they  do  not  deprive 
delivery  of  its  physiological  character,  and  do  not  modify  its  geucnil 
physiognomy,  yet  deserve  to  attrjict  our  whole  attention.  These  irregu- 
larities are  often  the  cause  of  the  obstetrician's  intervention  {vide  Dystocia). 
However,  they  more  frequently  still  permit  labor  to  be  regularly  and  spon- 
taneously completed. 

Akoualiks  in  the  MfxuASiSM  OF  Labor. 

f^mt  PerUtd. — Flexion. — This  movement  rarely  fails,  but,  when  it  is 
absent,  it  may  transform  a  physiological  into  a  pathological  labor.  Or- 
diTiarily,  the  anomalies  consist  in  an  exaggeration  or  in  a  diminution  of 
this  flexion.  These  are  the  auonuilies  which  constitute,  according  to  the 
German  view,  occipital  or  frontal  positions.  Generally,  liowever.  labor  is 
simply  retarded,  flexion  being  completed  in  the  ])elvi8  or  on  the  jx;lvic 
floor,  and  the  position  being  regulutc^d,  after  n  time,  by  the  uterine  con- 
tractions. The  situation  of  the  foiitanelles,  aa  regards  the  centre  of  the 
|)elvig,  will  suffice  for  the  recognition  of  these  anomalies. 

Second  Period. — Engagement  or  Descenf. — The  anomalies  are  hero 
rather  physiological  varieties.  Two  conditions  govern  these,  viz:  the 
dimensions  of  the  canal  and  of  the  fietun,  on  the  one  hand,  and  the  in- 
tenaity  of  the  pains,  on  the  other.  The  varieties  consist  in  varying 
degrees  of  engagement,  the  vertex  being  at  the  superior  strait,  a  little 
below  it  or  low  in  the  pelvis. 

Third  Period. — Internal  Rotation. — Anomalies  are  most  likely  to  occur 
in  this  stage.  Holation  may  be  absent,  incomplete  or  exaggerated.  It 
may,  particularly  in  posterior  positions,  occur  before  the  head  reaches  the 
pelvic  floor,  the  first  three  stages  occurring  simultaneously.  When  rota- 
tion is  exaggerated,  the  occiput,  after  its  arrival  beneath  the  symphysis, 
instead  of  becoming  tixeil  in  that  position,  passes  to  the  other  side,  trans- 
forming, thus,  a  left  into  a  rigJit  position,  or  the  reverse.  After  a  time, 
however,  the  occiput  returns  beneath  the  sympiiysis,  and  labor  is  com- 
pleted as  if  the  original  rotation  lunl  been  regular.  When  rotation  <loe8 
not  take  place,  if  the  head  is  small,  labor  may  yet  be  Bt>ontancously  com- 
pleted, even  in  primipane,  in  spite  of  the  feeble  pains  which  usinilly 
occur  in  such  cases.  In  miUtipanB,  the  rotation  is  of  less  importance,  aa 
the  soft  i>art8  offer  less  resistauo-e.  If  rotation  is  absent,  the  head  escapes 
in  an  oblique  position,  the  occiput  resting  upon  one  of  the  ischio-j)elvic 
rami.  T>abor  is  much  protracted,  in  these  cases.  The  trunk  sometimes 
failii  to  participate  in  the  internal  rotation  of  the  head.  In  this  case  a 
genuine  torsion  of  the  neck  occurs,  and,  consequently,  incomplete  rotation 
of  the  head.     The  head  is  expelled,  aa  in  the  former  case,  obliquely,  and 
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it  is  in  tins  case  that  restitution  really  occure,  the  neck  heing  forcibly  nn- 
twititodv  when  the  head  i8  exin-lltid.  Dut  the  most  iierious  iitnmiuly  is  the 
perversion  of  rotation.  In  certain  cases,  rotivtion,  instead  of  oceurring  in 
a  forward,  takes  place  in  a  backward  direction,  the  oeeiput  turning  into 
the  hollow  of  the  sacrum,  so  that  the  position  becomes  occipito-sjicnil  (Fig. 
202).  This  anomaly,  whieli  ordinarily  makes  intervention  a  necessity,  may 
yet  allow  of  a  normal  termination  of  labor.  The  hibor  is  prolonged  for  a 
reason  first  given  by  P.  Dubois.  The  occipnt  must,  as  all  accoucheurs 
admit,  jmss  along  the  whole  ])osterior  surface  of  ttie  ])elvi8,  which  is  much 
longer  than  the  anterior  Wiill,  But,  moreover,  the  ftetus  represents,  in 
this  case,  a  straight  and  rigid  branch  or  stem,  5.0(i  to  5.46  inches  long, 
and,  consequently,  loiiffer  than  the  pelvic  diameters.  This  rigidity  will 
persist  until  the  occipnt  shall  ha\  t?  estraped  from  the  j>elvis,  whieh  it  will 
only  do  after  passing  over  the  whole  posterior  pelvic  aud  perineal  surface. 


TlO.  90S.— PlUESKHTATIOX  or  VtSVTKX  {< 


:l.  fR).     BacKWAHO  ROTATIOJI. 


When  posterior  rotaition  occurs,  lalK>r  may  bo  completed  in  different 
■ways.  Cienerally  the  lieud  Ix^cnnies  forcibly  flexed,  the  occiput  looking 
backward  and  the  forehead  rorsting  against  the  pubes  until  the  occiput 
reaches  the  posterior  commissure  of  the  perineum.  It  tlien  escapes  first, 
and  the  neck  having  become  fixed  against  the  commissure,  one  sees  the 
successive  expulsion  of  the  bregma,  the  face  and  the  chin.  According 
to  Cazeaux,  the  head  remains  oblique.  Exsiggorated  flexion  occurs,  na 
Mora  assumed,  but  the  forehead  reaches  the  inferior  strait  first.  The 
anterior  frontal  eminence  becomes  L'ligjj^rL'il  beneath  the  pubic  arch,  aud 
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fixed  there,  and  the  occiput.  travorRiug  the  pofltoro- lateral  wall  of  th< 
pelvis,  is  first  liberated  by  the  |M<ri»eal  commiesure.  The  desfcent  of  th« 
occiput  caasea  the  frontal  eminenco  to  ascend  behind  the  pubes,  and  it  ifl 
not  antil  tlie  escape  of  tlie  occiput  over  the  peririLMim,  that  cxtt'nsi<»n  if 
produced  and  the  head  cx-pdlod.  The  brepnia  I'WMpca  first,  tlien  th« 
forehead,  the  face  and  the  chin.  Tarnier  and  Ciiuntreuil  state  that; 
"  while  the  occiptit  truverseu  the  perineum,  forcibly  distending  it,  th€ 
region  of  the  anterior  fontanelle,  and  the  upix-r  part  of  the  forehejul,  are' 
tho  parta  which  tirst  descend  to  the  vulva.  The  occiput  has  hardly 
reached  the  {)eriDeum  at  tho  moment  when  tho  whole  forehead  is  beingfl 
erpi'lle<l  anteriorly.  When  the  ocr.ipnt  has  once  escaped,  tho  h(nv\  makes 
a  movement  of  extension,  having  for  its  centre  the  jx^rineal  commii5."-iin', 
V^hich  supports  the  8ul)-occipital  r«>gion,  and  expulsion  occurs  by  the  snc- 
oessive  engagement  of  tlio  s«b-o<;i'ipital  diameters.  The  chin  e8ca|)e8  hut 
beneath  the  pubea."  Guillemot  haa  seen  the  position  0.  R.  V.  spontane- 
ouflly  converted  into  a  face  presentation  at  tho  inferior  strait,  i.e.,  the 
movement  of  extension  exaggerated,  and  tho  chin  first  expelled  benwith 
the  symphysis.  This  mutation  scema  very  hard  to  reconcile  with  tho 
normal  pelvic  diameters,  for  it  is  necessary  that  the  occipito-montal 
diameter,  which  is  5.1.'6  inches,  should  swing  in  a  ixdvis  with  a  diauK'ter  ^ 
of  only  4.C8  inches.  Charrier  has}  seen  one  example  in  a  normal  pelviajH 
bat  there  was  central  i»erineal  laceration,  and  the  ongjigement  of  tlie  o<v 
ciput  in  the  hceratioti  allowed  of  the  swinging  movement.  Cazcaui 
further  says,  that  ho  has  seen  ono  such  case.  Tlie  failure  of  rotation  is 
one  of  the  most  frorpient  cjiuses  of  ijitcrvention  {ridt:  article  Dvst<><^in). 

Fourlh  PeriufJ.  —  ErpuLnon. — The  anomalies  are  dependent  on  thoso  of 
the  third  stage.  Expulsion  occurs,  according  as  rotation  is  incomplete 
or  absent,  oblirjuely.  or  over  the  commissure  of  the  perineum. 

Fifth  Period. — Kxtfrntd  liututiun, — It  is  dependent  ujK)n  the  move- 
ment of  the  shoulders.  If  rotation  of  the  trunk  does  not  take  plaeo, 
external  rotation  fails.  If  it  is  extreme,  external  rotjition  is  exaggerated. 
If,  on  the  contrary,  rotation  of  the  shoulders  octnirs  in  a  direction  the 
reverse  of  what  it  should  have  been,  the  head  follows  this  movement  on 
the  exterior,  and,  in  the  loft  positions,  for  example,  rotation  ttkea  place 
as  iti  tho  right  positions  and  the  reverse.  Rut,  most  fn^'quently,  it  must 
be  admitted,  this  rotation,  which  seems  irregular,  is  iR'rfectly  normat, 
and  is  considered  irregular  only  because  one  has  wrongly  diagnosticati'd 
the  position. 

Sixth  Period. — Finally,  the  expulsion  of  the  shoulders  may  take  place 
obliquely  or  even  transversely.  We  will  see,  in  the  article  on  "  Dystocia." 
that  their  exaggerated  size,  and  tho  absence  of  tlieir  rotation  may.  in 
certain  coses,  create  difficulties  not  always  easy  to  surmount,  and  which 
demand  ranid  and  aetivn  interference. 


3G0  A    TBEATISE    OX    (TBSTl-n'RlCS. 

Shai'k  (ji-  tiik  Hkaij  is  ViiiiTEX  Presentations. 

The  moulding  experieuceil  by  thci  Iwad  in  puling  through  the  pelvis 
is  of  two  kii»(ls.  one  affecting  tlif  soft  parts,  and  the  other  the  cranium. 
The  former  coiistituto  tlie  caput  succedaneum,  and  the  latter  the  time 
cranial  cllstortiong. 

Caput  Snccedaneuttu 

This  is  n  tumefaction  formed  upon  the  presenting  fojtal  part,  and  consist- 
ing ill  an  oedematouH,  suro-sjiDgiiiuolent  infiltration  of  the  sub-cutaneous, 
cellular  tissue  of  the  part.  The  tumor  always  appears  in  that  portion  of 
the  presenting  part  which  corresponds  to  the  pelvic  cavity,  i.e.,  on  the  un 
compressed  ]>art.  It  therefore  varies  witli  the  presentations  and  the  posi- 
tions. On  the  vertex,  it  forms  a  tumor  which  is  more  or  less  proniiuent 
according  as  labor  has  been  of  greater  or  less  duration,  and  the  membranes 
have  been  long  or  but  lately  ruptured.  The  tumor  is  inore  or  less  violet, 
in  color,  and  upon  it,  in  certain  cases,  are  little  ruptured  or  unbroken 
vesicles.  It  ie,  generally,  limited  to  the  skin.  Sometimes  it  extends 
deeper,  down  to  the  poriostcuin,  which  it  detaches,  and  to  the  bones,  the 
vessels  of  wliieh  are  distended  with  blood.  In  still  mrer  cases,  the  Icsioi 
have  involved  even  tlie  interior  of  the  cranium,  detaching  the  dura  mater, 
and  inducing  congestion  of  tho  pia-mater  and  of  the  choroid  plexuses.  It 
was  formerly  supposed  that  the  caput  succedaneum  was  only  formed 
during  the  period  of  dilatation  and  after  rupture  of  the  membranes. 
Schroeder  and  Budin's  cases  prove  that  it  may  Kometimes  be  formed, 
oven  when  the  membranes  are  intact.  Although  generally  small,  from 
.78  to  1.5  inches  in  its  longest  diameter,  it  is  sometimes  large,  particularly 
when  the  labor  is  long  and  the  nienibranes  are  ruptured  early.  Its 
presence  furnishes  ^-aluable  data  for  a  retrospoctivo  diagnosis  of  the  posi- 
tion. Since  it  is  always  formed  on  the  part  corresjwnding  to  the  pelvic 
cavity,  its  position  varies  with  the  position.  Tlui«,  in  right  jwsitions,  tho 
caput  will  be  upon  the  left  lateral  part  of  the  head,  in  the  left  positions, 
upon  the  right  siile.  In  anterior  positions  it  will  be  on  the  posterior 
jtart,  and,  in  posterior  jiositions.  on  the  anterior  part — in  brief,  ou  tlmt 
part  of  the  head  occupying  the  front  and  centre  of  the  |K!lvis.      Thus,  in 

Position  O.L.  A.,  the«iputi»on  tho  posterior  stif»enur  angle  of  right  parietal  bone. 
Position O.  L.  P.,     "     "    "    "     "  anterior    "     "    •'     "  "  "  " 

O.  11.  A.,     ••     "    ••    •*    "  posterior   '•    "    "     "        left 

O.  R.  P.,     anterior    "     

This  is  the  general  rule.  Nevertheless,  when  the  head,  after  escaping 
frotn  the  cervix  and  having  rotated,  remains  a  long  time  in  silu,  before 
being  expelled,  a  second  caput  sucoedaneura  may  be  formed.  This  one, 
however,  is  always  ]jlac<?d  on  tlic  median  lino,  so  that  the  first  caput  may 
be  discovered,  in  front  or  beliind,  thus  showing  the  nature  of  the  original 
position  of  the  head.     When  labor  advances  rapidly,  the  caput  is  ei  " 
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not  formed  or  consiete,  lueri'ly,  in  u  sliglit  iliscolonition  of  <he  tiestios. 
The  Ciiput  has  generally  no  iriflut'iice  njwn  the  life  of  th«'  child.  It  tg 
usually  limited  to  thu  thicknr^ii:*  of  the  skin  and  disippMirs  in  twclvu  or 
twenty-four  hoare  after  labor,  bnt.  if  it  extends  to  tlio  interior  of  the 
craaimn,  it  may,  of  course,  become  dangerous  to  the  child. 

DMorliouK  of  the  Jione^, 

Little  known  or  neglected  by  the  older  ant^or?.  these  distortions,  which 
Kuneke  calls  tlio  plastic  phenomena  of  labor,  have  only  recently  boon 
rt«lly  studied  by  SUiUtfcldt.  I)i>lirn.  UarneH,  IIe<3ker,Ol8huu8en,  Grossman, 
Schroeder,  Spic^ell>erg,  Ferlis.  Hudin  and  liuUit.  To  IheHc  authors  be- 
long ilie  credit  of  calling  attention  to  this  very  inten*sting  \yo'n\i,  and  of 
ahowitig  tlmt  given  distortions  iire  distinctive  of  each  presentation.  Stadt- 
feldt  showe«l,  in  1863,  that  the  shapo  of  the  cranium  is  j,'really  modified 
by  the  different  positions  of  the  head,  and  by  its   various   movements 

L during  labor.  He  holds  this  to  Ik?  particularly  true  of  the  brow  and  fiMie 
presentations,  and  in  those  casoti  where  the  bi-pariet4il  diameter  of  the 
head  traverses  the  i>elvi8.  This  diameter  is  shortened,  but  the  occipito- 
frontal diameter  is  elongated  from  one  quarter  to  three  quarters  of  an 

Fm.  908.— AsnnnnucAL  Huo.— Rioht  Pabiktai.  Bfijot  OKriunoo  by  th«  Pbojwjstobv. 

inch.  Not  only  does  an  overlapping  of  the  bones  occur,  bivt  the  borders 
of  the  bones  are  bent  inward  toward  their  ceTitro.  Ordinarily,  the  cnm- 
pressyon  occurs  in  the  diiunctor  0.  F.  and  in  the  vertical  circumference, 
and  the  compensatory  chantre  occurs  in  the  diameter  13.  P.  When  the 
jjelvis  is  contriicted,  depressions  un<l  impregsions  result,  and  their  traces 
remain  either  on  the  parietal  ur  on  the  frontal  bones,  Doiirn  shows  that, 
the  cranium  being  obliquely  placed  in  the  pelvis,  the  side  of  the  cranium 
situated  in  front  is  more  dix-ply  engaged  than  the  posterior  one.  The 
latter  is,  therefore,  flattened  by  pressure  against  the  posterior  pelvic  wail, 
while  the  anterior  cranial  surface  is  more  sjiherical.  Immediately  after 
labor,  the  head  of  a  child  born  with  a  vertex  presentation  is  oblique. 
This  is  due  jwrtly  to  the  c^put  succedaneum,  and,  partly,  to  the  mutual 
lateral  displacement  of  the  two  halves  of  the  cranium.  This  is  convinc- 
injrly  proved  by  the  fact  that  one  parietal  eminence  is  placed  farther  for- 
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ward  than  its  fellow.  This  displacement  is  due  to  the  prossutv  exerted 
by  the  posterior  pelvic  ivitlls.  If  we  ]msh  a  hend,  the  occiput  of  which 
is  deep  in  the  pelvis,  frora  above  downward,  toward  the  promontory,  the 
Bide  turned  toward  the  promontory  is  deprcsseti  in  front,  near  the  sagittal 
suture.  If,  however,  the  front  part  of  the  head  is  deeply  engaged,  the 
part  depressed  by  the  promontory  will  bo  near  the  oeciput,  i,e.,  behind.  If 
We  place  the  two  fontanollca  on  the  same  level,  the  depression  will  corre- 
spond with  the  engagement  of  the  anterior  part  of  the  head,  and  this 
depression  will  he  more  marked  on  the  frotitid  side,  in  proportion  a«  the 
obliquity  of  the  head  is  more  pronounced.  Dohrn,  on  measuring  witli  the 
cyrtometer,  found  this  cranial  depression  in  thirty-eight  out  of  forty  cafiea. 
'J'he  displacement  in  the  first  position  of  the  vertex,  0.  Ij.  A.,  areragios 
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.2  of  an  inch,  in  the  second  position,  0.  R.  P.,  .2G  of  an  inch.  Olshausen 
states  thattho  first  and  most  common  of  the  distortions  is  the  depression 
of  the  occipitjil,  bi>uoath  the  parietal  Ijoiic,  and  this  can  be  ascertained  so 
soon  as  labor  begins.  The  same  is  true  of  the  depression  of  the  frontal, 
beneath  the  parietal  bones.  We  may  find,  almost  as  fn?quently,  a  differ- 
enfe  in  the  iieights  of  the  two  halves  of  the  oraninm.  (in  more  than  two- 
thirds  of  all  cases).  Generally  the  depression  of  one  half  of  the  cranium 
is  only  perceptible  on  tlio  parietal!,  but  may,  more  rarely,  be  seen  on  the 
frontal  bone.  The  posterior  parietsil  and  frontal  bones  are  depressed 
twice  as  frequently  as  the  anterior  ones.  The  depression  is  rarely  sufll- 
cient  to  produce  overlapping  of  the  lateral  halves  of  the  frontaJ.     When 
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tne  overlapping  dooa  occur,  hU  of  ono  eiiio  of  thn  cmniuin,  partifuilurly 
the  parietal  einiiicmv,  is  rnrriod  barkwiinl  on  the  aidn  correspomling  to 
the  half  of  the  cwTiinm  which  is  anterior.  It  is  moeh  more  common  to 
Bee  disparity  of  form  in  the  tompoml  fosaa*.  The  fossa  which  is  anterior 
is  the  <leeper.  Finally,  it  is  not  nire  to  see  the  |)0«t«rior  {Kirit'tail  ulono 
depressod.  Only  rarely  does  the  frontiil.  of  tlu*  same  side  |Kirtifipiite  in 
this  flattening.  Tlio  altuo8t  constant  depression  of  tlie  oofipital  and  of 
the  frontiil  beneath  the  parietal,  shows  tliut  the  ])rcsi;uro  is  rons't/intly  und 
early  exerted  on  these  hones.  Olshausen  rcfiTs  it  tn  the  psotis  and  iliacua 
muscles,  which  lessens  the  transverse  diameter  of  the  inlet,  although  not 
sofficiontly  to  prevent  the  descent  of  the  head  (Fig,  205). 

The  following  are  the  results  of  his  reHeurcheB:  Among  twenty-seven 
caaes,  (twenty-five  vertex  and  two  l»ree<.'h  presentationH),  in  which  the 
Bcalp  showed  marks  of  pressure  exerted  by  the  ptdvie,  he  found:  A  single 
m«rk  nf  depression,  nineteen  cjis^s.  A  double  mark,  five  cases.  The 
doiibjf  depression  was  on  the  same  side  in  tlireo  caaca.  Triple  deproHsion 
occurred  in  two  and  quatlroplo  dopreaaion  in  one  case. 

These  thirty-nine  dcprowfions  were  situated  aa  followa: 

a.  On  the  jwsterior  aspect  of  the  heiul,  thirty-two  times;  oapecially  on 
the  parietal  bone,  twi-nty  times;  on  the  forehead,  nine  times;  in  the  breech 
cases,  on  tlie  posterior  coronal  sutun',  twice;  on  the  posterior  tempjnd, 
once. 

b.  Directly  on  the  sagittal  suttire,  once. 
On  the  anterior  surface  of  the  liead.  five  time«;  notably  on  the  foro- 
or  the  frontal  suture,  twice;  on  Gaaser's  anterior  fonbmelle,  once; 

on  the  ]tartotal  bone,  three  times. 

Out  of  IfiO  vertex  cases,  the  occiput  was  depressed  beneath  the  purietals, 
122  times;  boucath  one  parietal  only,  14  times.  The  occiput  projectetl 
above  the  pnrietalf,  twice.  In  tbe  other  caHfS  the  overlapping  was  insig- 
nificant. The  frontal  was  overlapped  by  both  parii-tals  Kib  times.  One 
half  of  the  frontal  wa«  abovi-.  and  the  other  below  the  corresponding 
parietal  bone  in  six  instances.  The  frontal  waa  beneath  the  parietals  once. 
In  the  other  cases  the  overlapping  was  slight,  unihitcrul  or  absent.  Over- 
lapping of  the  two  sides  of  the  head: — The  posterior  parietid  was  situated 
beneath,  79  times;  the  anterior  one,  ."JC  times.  Both  on  the  game  level,  41 
times.  The  other  cases  not  noted.  The  frontals  were  generally  iit  tlie  same 
level.  However,  the  {wsterior  was  lower  than  the  anterior  til  times,  and 
the  anterior  lower  21  times.  Olshausen  has  reported  17  ciiaes  of  depression 
of  the  posterior  and  tliree  cases  of  depression  of  the  anterioi*  [larietal. 

Matthews  Duncan  does  not  admit,  as  does  Dolini,  the  action  of  tho 
promontory,  but  that  of  tho  posterior  wiill  of  the  lower  lialf  of  the  j^elvis, 
for  in  normal  labor,  the  pressure  experienood  by  the  head  against  the 
promontory  is  insignificant.  It  is  only  in  the  depths  of  the  pelvis  that 
the  pressure  becomes  cousiderable.     According  to  him,  the  two  oblique 


364 


A  TREATISE  ON   OBSTETRICS. 


distortions  of  Dohrn,  ono  of  wliich  is  liiteml  and  tho  other  vertical,  are 
one  and  the  siiiiic.  The  vertical  distortion,  viz.,  the  fliittenirig  of  the 
posterior  |mrietiil,  nud  the  exiiggeratioii  of  the  vault  formed  by  tho  ante- 
rior parietjil,  results  from  the  resistatice  of  the  posterior  pelvic  wall. 
The  latend  oblique  distortion  of  Dohrn  18  only  a  ])art  of  the  whole  distor- 
tion. It  depends  on  the  obliquity  of  tlie  liead  (Sokyres  de  Renhac),  and 
on  the  fact  that  tho  heail  rotates  while  this  distortion  in  being  dex-eloped. 
Pliiyfair  and  Barnes  have  sought  to  show  that  the  diameters  O.M.  and 
0.  F.  may  he  increjised  more  than  au  inch  by  prolonged  labor,  while 
lateral  compression  may  reiluce  tho  diameter  U.  P.,  even  to  the  length  of 
tlio  inter-auricular  diameter.  Scliroeder  accepta  Dohm's  view,  and  adds, 
that  the  liberation  of  the  head  with  the  occiput  depressed,  as  luip{>ens  iu 
tiie  usual  cruniid  [iresent-itionB,  entails  this  consequence,  that  the  cra- 
nium is  compressed,  during  labor,  as  regards  the  sub-occipito-frontal 
diameter,  while  it  may  1)0  elongated  in  tho  mento-breguuitic  diameter. 
Besides,  the  cranium  is  compressed  by  the  floor  of  the  pelvis,  in  a  trans- 
verso  direction.  While  the  forehead  is  descending,  the  occipnt  assumes 
a  cylindrical  or  more  pointed  form.  The  diameters  S.  M.U.  and  B. P., 
are  shortened  and  the  diameters  O.M.  and  O.  F.  elongated.  The  pressure 
of  the  {Mjlvic  floor  against  the  posterior  f>arietal  bone,  particularly  in  con- 
tracted pelves,  i)roduces  a  flattening  of  this  posterior  jmrietid,  while  the 
anterior  parietal  becomes  more  convex.  Finally,  the  cranium  of  thcTiew- 
born  may  present  a  lateral  displacement  of  the  two  lialvesof  the  cranium, 
as  regards  each  other.  Tliis  is  attrihiited.  by  Dohrn,  to  the  pressure  of 
the  promontory,  but  is  considered,  by  Stadfelt  and  Schroeder,  as  due  to  a 
congenital  scoliosis  of  the  cranial  vertebra.  Si>iegelbcrg  considers  the  dis- 
tortions of  the  cranium  as  due  to  compression  in  the  direction  of  the 
diamettir  S.O.F.,  exerted  by  the  narrowest  part  of  tho  gen iUil  passages, 
and  to  an  elongation  of  the  diameter  O.M.  Kuneke  succe-ssively  studios 
the  condition  of  the  fontsinelles,  the  bones  and  the  sutures,  and  considers 
the  form  of  the  cranium  as  tho  resultant  of  wliat  he  terras  the  vital  and 
the  mechanical  forces.  He  seeks  to  sliow  that  the  shape  assume<l  by  the 
cranium,  is  due  to  compensatory  and  to  absoluU.^  ])henomena.  The  latter 
consist  in  a  diminution  of  all  the  cranial  dimensions.  Uis  conclusions  are 
as  follows: 

pL.'iterior  Vertex  Premutation. — Normal  presentation.  The  occiput  is 
elongated  and  pointed.  The  heml  becomes  cylindrical  or  pointed.  The 
anterior  parietal,  not  the  posterior,  is  flattened  (diagonal  flattening  of 
Dohrn).     F^inally  one  parieUil  slips  in  front  of  tho  other. 

.1  nti'rioi   VerftK  PrvsinJatinn. — This ])re.sentation  prn<hices the  least  dis- 
tortion.    The  heiul  is  more  rounded.     The  transverse  flattening  and  diag>j 
onal  displacement  of  Dohrn  occur. 

Budin,  measuring  the  diameters  immediately  after  labor,  and  then  forty- 
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eight  honre  after  labor,  i.e.,  when  the  head  hns  resumed  its  origiuul 
form,  deduf»H  from  his  metwuromente  that: 

1.  Tlie diameter  O.M.  isalways  increased,  eomotimea even  to',*. 4^  inches. 

2.  The  diameter  sub-O.M.,  the  maximum  diamoter,  is  always  lessened 
.38  inches. 

3.  The  diameter  0.  K.  is  almost  always  elongated, 

4.  The  diameter  S.O.B.  is  always  most  lengthened,  4  inch. 

5.  The  diameter  B.P.    increases,  but  less  than  any  other. 

6.  The  diameter  B,T.  increases  more  tlian  li. I*. 
These  measurements  are  those  made  fui'ty-eight  hours  after  labor. 
Rndin  concludes,  from  them,  that:  *' In  normal  vertex  ]al>ors,  the  di- 

mmeters  O.M.  and  O.F.  diminish  instead  of  inci easing,  as  is  generally 
8uppi:>sed.  The  antero-posterior  diameter,  which  in<Teaw8,  ia  a  sub-occi- 
pito*mental  or  maximum  diameter,  hitherto  always  confounded  with  the 
diameter  O.M.  The  diameter  S.O.B.  is  sometimes  considerably  lessened." 

The  diameter  B.T.  also  diminishes  during  expulsion.  The  diameter 
B.T.,  instead  of  being  most  diminished,  is  least  so.  This  passive  mechan- 
ism, affecting  the  head  of  the  fuHus,  is  explained: 

A.  By  the  existence  of  the  fontanelles.  B.  By  the  situation  of  the 
different  sutures.  C.  By  the  arrangement  and  strncture  of  the  bones  of 
the  cranial  vault,  particularly:  1.  By  the  existence  of  a  fibrocartilaginous 
hinge  which,  at  birth,  unites  the  basilar  process  to  the  occipital  bone;  '»'. 
By  the  sappleness,  and  sometimes  by  the  incomplete  ossification  of  the 
internal  or  sagittal  borders  of  the  parietal  bones. 

Perils^  summarizing  these  experiments,  concludes  that:  "  1.  During 
labor  the  cranium  undergoes  a  compensatory  change  of  shape  and  an  ab- 
Bolute  diminution  in  volume;  3.  Tho  raodilication  in  form  is  more  marked 
than  the  absolute  diminntion;  3.  The  vortical  diameter  is  much  tlie  most 
oompreesed.  4.  The  smaller  transverse  diitniotor  is  more  shortened  than 
the  greater;  5.  The  right  diameter  is  shortened  not  lengthened;  (!.  The 
larger  diagonal  diameter  is  reduced;  7.  In  mensurations,  one  must  always 
measure  the  maximum  diameter,  wliich  always  increastfs;  8.  The  diame- 
ters elongated  in  labor  return  more  quickly  to  their  normal  size  than 
those  which  are  shortenwl;  9.  Tho  diminished  dijimeters  elongate  post- 
partum up  to  the  fourth  day;  10.  The  head  is  more  distorted  in  prtmipane 
than  in  multipara?;  II,  The  soft  jiarts  chielly  contribufco  to  the  distor- 
tion; V2.  The  longer  the  lafxjr,  after  rupture  of  the  nicndjranes,  the 
greater  the  distortion;  13.  Births  of  boys  arc  more  difficult  than  those  of 
girls." 

Tamier  and  Ohantreuil  mliriit  the  existence  of  absolute  and  of  com- 
pensatory ilistortions,  the  latter  predominating. 

1.  Poiilion  O.A. — The  head  is  cylinilricjil.  It  is  elongated  from  be- 
hind backward,  but  diagonally  from  the  chin  to  the  occiput,  atnl  flattened 
transversely  and  vertically.     There  is  also  present  the  asymmetry  of  the 
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two  halves  of  the  craniiim,  duo  to  the  doproBsion  and  flattening  of  the 
jwsterior  pariotal,  (k'scribi-d  by  Uohrn,  Biirutjs  and  Duncan,  the  parietal 
ominonccs  being  at  different  levels. 

2.  Posilion  O.F. — If  rotjition  occurs,  the  only  difference  between  this 
and  tliL' anterior  {wsition,  ia  the  exaggeration  of  the  deprusrfioa  at  the  level 
of  tht>  fronto-parietui  suture,  in  anterior  poHitiona,  If  rotation  docs  not 
tuku  place,  or  if  the  occiput  remains  in  the  rear,  the  head  is,  aa  it  were, 
drawn  vertically  from  below  upward.  The  crown  is  conical,  constituting 
the  *' sugar-loaf  hi-ad  ''  of  Kuneke.  The  fort^heud  and  the  parietal  bones 
arc  on  the  same  plane,  as  well  us  the  back,  the  neck  and  the  occiput. 

Labat,  hi  1881,  oonimonces  by  announcing  this  fact,  tliat,  "  When  one 
examines  the  head  of  a  child  at  term,  immediately  after  its  birth,  no  mat- 
ter wliftt  the  posilion,  if  the  labor  was  spont-meous  and  the  pelvis  nor- 
ma], one  is  struck  by  two  facts:  1.  The  parietal  eminences  are  not  on  the 
same  level,  whether  antero-]X)8tyriorly  or  vertically;  2.  One  parietal 
region  appears  flattened."  Subsequently,  examining  the  heads  of  two 
children  extracted  by  Porro's  operation,  by  Lucas  Championni^re  and 
Taruicr,  and  comparing  them  with  Hudin's  case,  he  concludes  from  their 
symmetrical  shupu,  that  the  parietal  distortion  is  certainly  the  result  of 
labor,  i.e,,  of  the  pressure  experienced  by  the  liead  in  the  i>olvi8.  But 
this  symmetry  is  not  pro{>erly  absolute;,  and  without  adopting  Stjulfeldt's 
and  Schroeder's  views  on  cmnial  scoliohis,  which  results  from  spinal  roUi- 
tion  of  the  embryo  in  the  ovum,  ht;  believes,  as  do  we,  that  many  foetal 
heads  are  originally  asymmetrical,  but  not  regularly  so,  either  in  seat  or 
in  degree.  The  following  tjible  (see  below).  Itorrowcd  from  him,  shows  the 
result  of  his  fxiiiiiiuation  of  twenty-oni«  children.  (The  abbreviation  N.  P., 
designates  the  distance  separating  the  root  of  the  nose  from  the  {mrietal 
emini'iices.) 

From  the  table  we  may  conclude  that  there  exists,  in  both  riglit  and 
left-hand«'d  positions,  a  distortion  characterized  by  general  flattening  of 
that  pirietal  region,  which,  daring  labor,  is  in  contact  with  the  anterior 
pelvic  wall,  and  a  depression  of  the  parintjd  (."minence  on  the  Kame  side.  In 
a  single  case,  the  distortion  occurrt'd  on  tin*  hide  of  tlie  hea<l  which  was 
in  relation  with  the  posterior  pelvic  wall.  Labat  agrees  on  this  point, 
with  Kuruike,  and  ia  op]ioaed  to  Dohm.  Like  Duncan,  I^abat  holds  that 
in  norn)al  labor,  the  head  is  not  subjected  to  any  pressure  at  the  level  of 
the  promontory.  "  Very  often  the  heiul  has  penetrated,  in  primi|»ftr», 
deeply  into  the  pelvis,  during  the  last  three  months,  and  during  the  last 
fifteen  days  in  niultipane. "  This  asymmetry  is  only  produced  at  the 
ontlet  and  at  tlie  perineum,  as  Budin,  Depaul,  Matthews  Duncan  and 
wo  believe.  We  hold,  with  I^abat,  that  thi«  distortion  is  more  marked  in 
proportion,  aa  the   labor  is  long  and  difllculL 
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INCLINED  VERTEX   PRESENTATIONS. 

TTiE,TKC"TIXG  the  ol»liquityof  Nurgeli;  imd  Dubois,  stt  Jeast  at  the  level 
*-  *■  of  the  superior  strait,  we  liold  tliat  thii  head  enters  the  pelvic  inlet 
perpendicularly,  i.e.,  with  the  sagittal  suture  in  the  i|xis  of  this  strait. 
Now,  it  is  not  always  so,  and  c4Vfles  occur  in  which  this  suture  looks  toward 
the  front  or  the  back  of  the  pelvis.  In  other  cases,  as  a  result  of  failure 
o*  in  exaggeration  of  flexioTi,  the  foreliead  or  the  occiput  present  at  about 
the  centre  of  the  |>elvi3  (Vorderschcitelstellung-llinterscheitelstollnng  of 
the  Germans).  These  cases  are  willed  inclined  or  irregular  vertex  presen- 
tations. These  irregularities  are  not  importn.nt,  for,  under  the  influence 
of  the  unaided  uterine  efiforts,  the  inclination  corrects  itself,  the  presen- 
tation becomes  one  of  the  face  or  of  the  vertex,  and  labor  is  sf ion taneou  sly- 
completed,  as  if  the  head  hiid  originally  been  in  the  normal  position. 
This  is  not  always  true,  and  the  exaggerated  inclination  of  the  heaJ  may 
become  a  real  cause  of  dystocia. 

The  prognosis  of  vortex  presentiitiou;;  is  subject  to  some  uncertaintiea, 
but,  in  a  general  way,  these  prestnitutions  tire  the  most  favorable  of  all. 
Aside  from  the  cases  in  which,  roUitiou  failing,  the  obstetrician  is 
obliged  to  interfere,  labor  is  mueli  protracted  when  the  occiput  rotates 
backward.  The  foetus,  in  these  cases,  corresponds  to  a  rigid  stem,  which 
must  traverse  a  crooked  canal,  and,  as  we  will  see,  the  danger  for  both 
mother  and  child  increases  with  the  prolongation  of  labor.  Even  when  rota- 
tion occurs,  the  conditions  are  less  favorable.  The  head  remiiins  elevated, 
tlie  dilatation  of  the  cervix  is  less  eiusily  accomplished,  the  membrani 
rupture  earlier,  the  efforts,  and  consequently  the  exhaustion,  of  the  woman 
are  more  severe  in  the  first  stage.  Moreover,  since  the  occiput  Ims  to 
make  a  longer  journey,  it  is  necessary  that  the  pains  be  more  energetic, 
and  it  is  not  rare  to  see  a  uterus,  exhausted  by  producing  rotation,  and 
thus  unable  to  overcome  the  perineal  resistance,  become  atonic.  In  this 
case  obst^itrical  intervention  is  requisite  to  produce  expjilsion  of  the  head. 
It  is,  besides,  especially  in  the  posterior  positions,  that  the  caput  suc- 
cedaneum,  surpassiing  the  limits  of  the  scalp,,  involves  the  bones  and  even 
the  encephalon.  (This  happens  most  frequently  in  contracted  ]ielvis). 
In  occiput  posterior  labors  the  perineum  is  greatly  endangered,  and  it  is 
especially  in  these  ciises  that  complete  or  central  ]>erineal  lacerations  occur. 
The  treatment  will  be  consideretl  after  the  subject  of  labor. 


Face  presentations  arc  rare. 


Mme.  LachaiH-'lle,  in  15,779  labors,  found  face  presentations  73  times. 


P.  Dubois, 

"    S,022 

Bruun, 

"    7,835 

At  Wurzbourg, 

"    8,514 

At  frottingen, 

'«    7,104 

Depaul, 

"  16,233 

Piuard, 

•'  81,711 

^Bkoo 


The  average  frequency  thus  varies,  according  to  different  authors,  from 
1  in  147  (minimum)  to  I  in  "247  (maximum).  As  for  the  verto^t,  we  ad- 
mit two  chief  iDOsitions,  M.T.R.  and  SI.  I.L.,  with  tiicir  varii'tics,  viz., 
anterior,  transverse  and  pustorior.  Tin.'  {logitioti  .M.l.U.  8i>L'nist'i  lit- more 
frequent  than  M.I.Ii.;  according  to  the  following  etittisties  of  Mailumo 
Ltwhapelle  and  Depaul.  M. I.  R,         il. I.  L. 

Madame  Lachupclle,  41  31 

Dci^aul,  57  23 

Naegelc  states  that  the  face  presents  always  in  the  h'ft  oblique  diiimc- 
ter,  i.e.,  in  M.I.  ILP.  or  iu  M.I.L.vl.  This  opinion  seems  to  us  to  be  far 
0  absolute.  Our  i^ersonal  olraervations  justify  us  in  oonoUtding  tliat 
e  oblique  presentation  of  the  face  is  much  U^ss  frefpu-nt  than  the 
nsverse,  and  that,  particularly  in  original  face  prt^si-utations,  the 
transverse  presentation  M.I.R  is  much  more  frequent  than  M.I.L.  Al- 
though the  transverse  position  seems  more  frequunt  in  original  f:ieo  pres- 
ent'itions,  it  is  not  so  with  secondary  irresontitions.  The  secondary  pres- 
entations follow  vertex  presentations,  and,  since  the  presentation  O.L.A. 
is  much  the  most  frequent,  its  transformation  into  u  fiico  oiise  almost 
necessarily  produces  a  M. I. R.  P.  The  vertex  presentation  O,  IJ.  P.  likewise 
transforms  itself  into  M.I.L. A.,  and  although  Naogolo  is  right  in  saying 
that  the  chin  is  almost  always  turned  backward  in  right  {wsitions,  he  is 
only  right  in  regard  to  secondary  fa<;o  presentations.  As  enunciated  by 
himself,  his  proposition  is  too  absolute. 

We  will  first  study  the  chiiracter  of  face  presentations  in  general,  and 
will  then  take  the  most  frequent  fiosition,  I'u.,  M.I.R. P.  to  represent  the 
mechanism  of  labor.  As  stated  in  the  article  on  Presentation,  we  tiike 
Voii.  1.-34 
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as  u  lamlmark  on  tlie  head  of  the  fcDtus,  not  the  forehead,  as  do  certain 
writers,  but  the  chin,  which  must  necessarily  rotate  beneath  the  gjmphy- 
sia  iu  order  tliat  labor  nmy  be  comploted. 

DiAOXOSis  OF  Face  Presentations. 
Before  L<tbor. 

Palpation. — Pinard erpreases  himself  thus:  *'  In  Representations,  pel- 
vic exploration  shows  the  presence  of  a  large  tumor  at  the  inlet,  above  the 
inlot,  or  below  the  inlet,  ncconling  to  the  pcriofl  of  labor  at  which  the 
examination  is  miule.  This  tumor  seems  to  occupy  only  one  half  of  tiie 
true  pelvis.  It  is  very  round,  very  large  and  very  accessible,  on  one  side, 
but  Booms  lacking  on  the  other.  Placing  tho  hand  on  the  fundus  uteri, 
we  find  the  breech  genernlly  on  tho  side  where  the  tumor  is  more  promi- 
nent. In  order  to  easily  follow  and  map  out  the  resisting  surface,  it  la 
necessary  to  depress  tho  abdominal  wall  slowly  and  deeply,  for  the  resist- 
ing body  seems  to  retreat  into  the  abdominal  cavity,  while  the  small, 
superficial  j)arts  are  readily  felt  by  the  hand.  This  results  from  the  tor- 
sion of  tlie  f  fetus  on  its  dorsal  plane.  In  thoroughly  exploring  ono  of  tho 
lateral  pianos,  we  soon  find  that  tlio  most  accessible  part  of  the  cephalic 
8])hcroid  'is  in  rtdation  with  the  back.  Moreover,  particularly  early  in 
labor,  there  exists  between  the  back  and  the  head  a  deep  furrow,  into 
which  tlie  fingers  sometimes  easily  penetrate."  Thus,  we  have  the  pres- 
ence of  the  cephalic  extremity  at  the  level  of  the  true  pelvis,  and  promi- 
nence of  this  extremity  on  one  side  of  the  pelvis,  the  back,  corresponding 
to  this  projection..  According  to  Budin,  we  may,  in  certain  cases,  foel 
on  tho  side  oj)po8ito  to  the  accessible  tumor  a  ])lainly  perceptible,  horse- 
shoe-like swelling,  the  inferior  maxillary  bone.  Pinard  and  Budin  thus 
think  that  the  diagnosis  may  be  made  by  palpation  alone-  We  hold  the 
diagnosis  by  unaided  ]mlpation  to  be  very  difficult,  since  special  conditions 
are  necessary  to  thus  make  it,  viz.,  great  laxity  of  the  abdominal  walls, 
thinness  of  the^o  walls  and  slight  uterine  irritability.  We  hold  that,  in 
the  great  majority  of  cases,  palpation  and  aiiscultation  must  bo  combined. 
Palpation  shows  tho  presence  of  a  cephalic  presentation,  tho  presence  of 
extremities  at  the  fundus,  and  the  side  upon  which  the  back  is 
locatetl.  But  we  think  that  auscultation,  combined  with  jmljiation,  best 
onaliles  us  to  make  the  diagnosis.  The  fo'tus  being  higher  in  face  pres- 
entations than  in  vertex,  the  maximum  of  tl>e  heart-sounds  is,  as  Devillier 
remarked,  also  higher,  i.e.,  no  longer  below  the  line  dividing  the  ntems 
into  two  equal  parts,  but  on  this  line.  But,  while  iu  flexed  cephalic  pres- 
OTitjitiotis  the  maximum  is  heard  on  the  aide  where  tho  back  is,  in  face 
cases  the  nmximum  is  transmitted,  not  by  the  back,  V»ut  by  the  anterior 
foetal  surface.  There  will,  therefore,  be  a  lack  of  agreement  between  the 
signs  furnished  by  palpation  and  auscultation,  and  this  disagreement  will 
nut  only  enable  us  to  recoguize  the  face  presentation,  but  to  ascertain 
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whether  the  chin  be  on  the  right  or  left,  and  thus  to  ascprtiin  the  p«wi-1 
tion. 

To  recapitulate:  We  find  the  cli:jr.i<U<iistic8  of  a  hcml  i»rcs«'niiitioii,  tjiit 
while,  in  the  preaeutution  of  u  tlexetl  head,  we  lind  tlie  maximum 
of  the  heart-sounds  on  the  left  if  the  back  bo  on  the  left,  and  thefl 
reverse  if  the  back  Ix'  on  the  right;  in  the  face  prysenhition,  with^ 
extended  head,  we  find,  with  tlic  back  on  the  left,  maximum  on 
the  right,  and  the  reverse.  This  disagreement  between  puljuitiou  and| 
aascnltiition  suggests  the  existence  of  a  liwo  |>r('seutation,  and  va- 
ginal touch  confirme  the  suspicion.  Vagiiial  touch  is,  indeod,  thei 
only  true  means  of  making  the  diagnosis  of  face  presentations,  and 
even  with  this,  the  membranes  must  be  ruptured,  the  cervix  sufficiently 
dilated,  and  the  face  sufficiently  fixed.  If  lulx>r  has  just  set  in  and  the 
membranes  are  intact,  the  engagement  of  the  fu'tus  ha.s  lu»rdly  l>egnn, 
because  of  its  high  ixksition,  and  the  extension  of  the  hc^U"!  having  just 
commenced,  we  reach  the  forehead,  not  the  face.  Now,  since  wo  may 
feel  the  anterior  fonianclle,  the  coronal  suture  may  be  mistaken  for  the 
ngiltal  suture  if  we  do  not  advance  the  finger  as  far  as  possible,  and  the 
fooe  presentation  may  thus  pass  for  one  of  the  vertex.  "When  the  finger, 
introdnced  as  far  as  possible,  is  miulo  to  follow  the  suture  from  the  an- 
terior fontanelle  as  a  starting  jwint,  if  the  vertex  is  presenting,  we  will 
find  tliat  this  suture  is  very  long  and  ends  at  the  posterior  fontanelle.  l^H 
it  be  a  face  presentation,  the  suture  is  shorter  ami  leads  to  the  root  of  tho^^ 
nose  and  to  the  supercilidry  ridges,  not  to  the  |X)8terior  fontanulle.  Nev- 
ertheless, if  the  membranes  are  intac.t  and  r.  Little  tense,  and  if  the  cervix 
is  but  little  dilate<l,  errors  are  not  always  avoidable.  If,  however,  the 
membranes  are  ruptured  and  the  cervix  widely  diluted,  the  diagnosis  ia 
T«ry  easy. 

2.  During  Labor. 

Palpation  and  auscultation  give  the  signs  alrejidy  mentioned. 

Vayinul  Touch. — The  diagnosis  is  easy  by  this  means.  The  face  pro- 
duces sensations  peculiar  to  itself.  On  one  side  of  the  pelvis  we  find  a 
hard,  rounded  body,  the  foreh«?ad,  upon  which  we  feel  thf  coronal  suture, 
ending  at  the  anterior  fontanelle.  On  the  other  side  of  the  ficlvis,  wo  feel 
s  series  of  inequalities  which,  with  patience  and  care,  we  may  clearly  dif-  fl 
ferentJttte.  In  the  first  place,  there  is,  below  the  forehead,  a  depression 
limited  by  two  prominent,  curved  margins,  the  supra-ciliary  ridges,  below 
which  wo  feel  two  soft,  prominent,  rounded  tumors,  due  to  the  projection 
of  the  eyeballs.  Between  these  tumors  is  phuxHl  a  dei)ression,  and  still 
lower,  a  triangular  prominence,  the  free  base  of  which,  turned  away  from 
the  forehead,  presents  two  orifices  separated  by  a  thin  partition.  This  ia 
the  nose  with  its  nostrils.  "Below  is  a  transvoi-so  fissure,  bounded  by  two 
projecting  borders,  viz.,  the  superior  and  inferior  maxilla.     If  we  intro. 
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duct'  the  iiiigcr  into  tlio  fissure,  which  is  the  mouth,  wo  feel  the  tongue. 
Sometimes  the  fcetus  sucks  the  finger  introduct'd  into  its  buccal  cavity. 
Finally,  the  finder,  passing  over  the  inferior  maxilla,  clearly  makes  out, 
below  the  mouth,  the  prominence  of  the  chin.  Even  if  we  caimot  rem,'h 
the  lower  jaw,  the  direction  of  the  nostrils  will  necessarily  show  the  situ- 
ation of  tho  chin.  The  complete  diagnosis  of  the  presentation  simultane- 
ously shows  the  position.  This  diugnoais,  which  is  so  plain,  is  yet  diffi- 
cult if  the  membranes  have  been  long  ruptured.  Since  the  face  corre- 
sponds to  the  pelvic  CHvity,  the  caput  guc<"^od^neum  forms  on  it,  an«l  the 
oedemutoiis  swelling  and  tumefaction  of  tho  face  completely  alt<.T  the 
sensations  afforded  by  palpation.  The  cheeks,  in  fact,  being  much  tume- 
fied, tend  to  approach  each  other,  forming  a  furrow,  at  the  bottom  of 
which  the  nose  disapjjoars.  The  buccal  orifice,  instead  of  remaining 
transverse,  is  rounded.  The  swollen  lips  bound  this  orifice,  and,  giving  it 
the  appearance  of  the  anus,  lead  to  the  erroneous  diagnosis  of  a  breech 
presenUition.  This  mistake  has  been  made  by  very  experienced  men. 
The  finger,  introduced  into  the  vagina,  retiches  a  check  which,  on  account 
of  its  softness  and  the  resistance  it  ofTcrs,  ia  taken  for  one  of  the  buttocks. 
The  furrow  separating  the  cheeks  is  thought  to  be  the  fold  between  the 
buttocks  and  the  rouudoil  mouth  to  Ix)  the  anus.  There  is,  however, 
sign  by  which  the  error  may  be  preventeil.  The  anus  presents,  on  iti^ 
margin,  the  prominence  due  to  the  point  of  the  coccyx,  which  is  charac- 
teristic of  this  region. 

Mechanical  PiraNOjreNA. 

Like  the  vertex,  the  head  may  occupy  the  positions  M.I. II. P.,  M.I.L.A,, 
M.  T.R.A.,  and  M.  I,  I>.1'.,  the  right  and  left  transverse  positions  being  a 
little  more  frequent  than  in  vertex  cases.  We  sliall  take  as  a  represtnitiv- 
tivo  typo,  for  our  description,  the  position  M.  I.R.P.,  the  most  frequent 
of  all. 

1.  Position  M.I.R.P.  (Fig.  206). — This  is  the  most  frequent,  corre-^ 
spending,  as  it  does,  to  the  most  frequent  vertex  position,  O.L.  A. 

Diagnosis. — 1.  Be/ore.  Lalw. — The  diagnosis  of  face  positions,  before 
labor,  is  just  about  impossible.  One  can  say  that  the  position  is  right  or 
loft,  but  no  more.  Palpation,  auscultation  and  vaginal  touch  simply  sho^ 
the  face  presentation  M.  I.  R.  3.  During  Labor. — Palpation  and  ausculta- 
tion, as  before. 

Vaijiniil  Touch. — The  head  is  moderately  extended  at  the  beginning 
of  labor,  and  so  we  reach  the  forehead,  which  is  nearly  in  the  centre  of 
the  inlet.  After  rupture  of  the  membranes,  extension  being  complete, 
we  find  the  following  couditione:  The  full  face  is  presenting,  the  forehead 
on  the  left,  the  chin  on  the  right.  The  face  occupies  the  left  oblique 
diameter  of  the  pelvis,  the  bregma  being  in  conhict  with  the  anterior  ex- 
tremity of  this  diameter,  the  chin  l>eing  in  relation  with  the  jxiBterior 
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4UUMIuity,  the  rijjht  eacro-iliao  symphysis.  The  diametor  .M.IJ.  is  in  ro- 
j^nn  with  the  left  oblique  pelvic  diameter,  the  bi-mahir  diameter  with 
the  right  diameter,  and  the  circuiuference  M.  B.  in  rehition  irith  the  out- 
lines of  the  inlet  The  nostrils  look  to  the  right  and  backward,  tlie  ]K>Ivic 
axis  traverBes  the  head  in  the  diameter  O.F.,  tlio  anterior  fcetal  surface  looks 
backward  and  to  the  right,  the  posterior  surface  forward  and  to  the  left. 
The  riifht  side  of  the  foetus  is  forward,  the  left  aide  behind.  We  find, 
here,  the  six  periods  or  stages,  as  in  vertex  cases,  except  that  the  first 
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Vm.  906.— pKasEHTATiuii  or  tub  Facm.    (V.I.R.F.) 

period  consista  in  extension  of  the  head,  not  in  flexion,  and  thsnt  the 
fourth  period  consists  in  flexion,  and  not,  as  in  vortex  coses,  in  extension. 
We,  therefore,  have  arranged  the  following  table: 

Vr'rtex.  Face. 

Diminution,  by  flexion.  By  extension. 

EugugouiL'nt  or  descent. 

Internal  rotation  (occiput).  (Chin). 

Expulsion,  by  extension.  By  flexion. 

External  rr^Uition, 

Expulsion  of  tUo  trunk. 

Ftt'Kf  Period. — Period  of  Diminution  and  CmnpMion  of  Bxteiisioit. — 
The  first  j^in,  finding  the  bead  in  a  position  of  well-marked  extension,  tends 
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to  increase  the  extension,  thus  depressinp  the  cliin  and  raiping  the  neck 
on  the  dorsal  side  of  the  fiitus.     This  njovenient  is  not  completed  until 
the  occiput  comes  into  contact  with  the  hack.     At  the  same  time  the  foftus, 
bonding  upon  itself,  removes  its  back  from  the  uteritio  wall,  while  its 
anterior  surface  upproaclies  it.     The  bregma  thus  withdmws  from  the 
examining  finger,  while  the  chin  approaches  it.  The  result  is,  that  th»J 
mento-bregmatic  diameter  leaves  the  superior  strait  and  is  replace<l  by  th«  j 
circumference  sub-M.  l'\,  tlio  latter  diameter,  or  one  very  near  it,  coming] 
to  replace  the  diameter  M.B.     Now,  this  diameter,  sub-JLF.,  is  smaller] 
than  the  M.  B. ,  and  there  is,  therefore,  diminution  of  the  fnetus.     • 

Stu-ond  Period. — En(jagement  or  Descent. — The  head,  being  tiius  forcibly 
extended,  engages  but  does  not  descend  as  far  as  in  the  vertex  presentations, 
and  this  depends  on  the  length  of  the  neck.  AsCazeaux  justly  remarkn, 
it  is  necessary,  because  of  the  forced  esteni^ion  of  the  head,  in  onier  that 
deseetit  may  occui*,  either  that  the  superior  jwirt  of  the  chest  engage  and 
descend  with  the  f;ice,  or  that  the  neck  be  sutHciently  elongated  to  e({ual 
the  postero-lateral  pelvic  wall  in  length  (3.7  inches).  If  this  does  not 
occur,  the  face  can  not  descend  to  tluj  pelvic  floor.  Descent  is  tnns 
limited  and  the  foetus  remains  higher  than  in  vertex  cases. 

Third  Period, — Internal  Rotation  of  the  Head. — This  movement  is  indis- 
pensjible,  since  it  alone  allows  the  hejid  to  descend,  Bringing,  as  it  does, 
the  chin  under  the  symphysis,  it  permits  the  neck  to  come  in  contact  with 
the  anterior  wall  of  the  pelvis,  which  is  only  represented  by  the  height  of 
the  symphysis.  Since  the  latter  is  not  higher  than  from  1^  to  \\  inches, 
it  follows  that  the  neck  may  adapt  itself  to  this  wall  and  thus  permit  the 
expulsion  of  the  chin  beneath  the  gymjihysis.  This  rotation  occurs  more 
slowly  in  proportion  a«  the  chin  is  farther  back,  and  it  demands,  for  its 
occurrence,  very  energetic  pahis  and  normal  relations  between  the  size  of 
the  foetus  and  of  the  pelvis. 

Fourth  Period. — E.rpulsion  of  the  Head. — When  the  chin  hjis  reached 
the  symphysis,  the  expulsion  of  the  head  is  easy.  The  ment^il  diameters 
do  not  now  engage,  but  the  sub-mental  ones.  The  sub-mental  region, 
situated  under  the  symphysis  pnbia,  is  immobilized,  like  the  sub- 
occipital region  in  vertex  presentations,  and  it  is  around  this  region,  act- 
ing as  a  centre,  that  the  head  is  expelled,  in  describing  the  arc  of  a  circle 
around  the  symphysis  pubis.  But  the  head  is  extended,  and  m  \\ie  8ul>- 
mental  region  and  the  chin  are  thus  withdrawn  from  the  influence  ot| 
uterine  action,  all  the  force  of  the  contraction  is  tnmsmitted  to  the  foro- 
hea«i,  which  is  lowered,  more  and  more,  by  a  movement  of  flexion.  The 
face  is  then  expelled  by  the  successive  liberation  of  its  sub-mento-frontal, 
8ub-mcnto-bregmatic,  sul»-mento-occipital  and  6til>-mento-sub-ocripital 
diameters,  the  chin  lending  to  ascend,  in  proportion  as  the  face  is 
liberated,  as  we  have  seen  the  occiput  rise  during  the  expulsion  of  tho 
head,  in  vertex  presentations. 
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Fifth  Period. — External  Rotation. — Sixth  Period;  Expulsion  of  //«• 
Trunk. — These  two  periods  occur  exactly  as  they  do  in  vort«x  cases. 
Tlio  shoulders  turn  witliin  the  {Kilvis,  tho  head  tiinis  outside,  and  the 
chin  returns  to  the  side  which  it  occupied.  It  thus  looks  toward  the 
right  thigh  of  the  mother,  in  tho  position  M,I.R,P.  The  expulsion  of  the 
shoulders  and  of  the  rest  of  the  trunk  occurs  just  aa  in  vertex  presenta- 
tions. 

Second  Position  M.I.R.A.  (Fig.  308) — The  chin  here  looks  forward  and 
to  the  right,  the  bregma  backward  and  to  the  left.  The  head  occupies  the 
right  oblifjue  diaraetcr,and  tho  nostrils  consofjuently  look  forward  and  to  the 
right.  The  circumference  M.  B.  is  in  relation  with  the  inlet,  the  diameter 
M.B.  with  the  right  oblique  diameter,  and  the  hi-nialar  diameter  with  tho 
left  oblique  diameter.  Tho  periods  arc  alniost  identical  with  those  of 
labor  in  the  position  M.I.II.P.  The  only  difference  consists  in  the  facfe^^l 
that  the  chin,  being  in  ivlatiou  with  the  right  anterior  half  of  the  jiekis,  ^ 
has  a  much  shorter  distance  to  travel  than  in  the  preceding  cjise.  The 
rotation  is,  hence,  easier,  and  it  occui-s,  as  in  the  position  M.I.R.P.,  from 
right  to  left 

3.  Position  il/.  /.  L.  A.  (Fig,  209 ) — Its  relations  arc  the  same  as  those  of  the 
position  JI.LR.P.,  excepting  tliat  the  chin  looks  forward  and  to  the  left, 
and  the  forehead  backward  and  to  tho  right.  The  face  is  in  the  left 
oblique  diameter  of  the  pelvis. 

4.  PoMitiou  3f.I.L.P.  (Fig.  210)— Same  relations  as  in  M.I.R.A.  except 
tliat  the  chin  is  behind  and  on  the  left,  the  forehead  in  front  and  on  the  right, 
the  face  occupying  the  right  oblique  diameter  of  the  pelvis.  Tho  third 
period  is  longer,  since  tlie  chin  la  behind.  Kotatiou  occurs  in  this  case, 
as  in  M.I.L.A.,  from  left  to  nght. 

Anomalies  in  the  Mechanism  of  Fack  Presentations, 

Irregularities  in  the  mechanism  of  face  presentations  are  more  liable  to 
occiu"  than  in  vert*'X  cases,  and  are  manifested  in  the  different  periods. 

Fird  Period. — The  anomalies  of  tliis  stage  are  better  called  deviations 
from  or  varieties  of  the  rcguhu*  face  presentations.  Thus,  in  tho  frontal 
variety,  the  brow  remains,  for  a  long  time,  in  tho  centre  of  the  pelvis;  in 
the  mental  variety,  tliochin  presents.  Again,  the  face  is  inclined  toward 
one  or  the  other  cheek,  constituting  the  malar  variety.  All  these  varietitiS 
are  corrected  during  labor,  but  sometimes  the  first  period  results  in  flexion, 
and  not  in  extension.  Then  the  forehead  ascends,  tho  o(^ciput  descends, 
j»nd  the  face  is  transformed  into  a  vertex  case.  This  is,  of  course,  a  very 
favorable  termination. 

Second  Period. — Descent  is  governed,  as  already  stateil,  by  the  length  of 
the  neck,  the  size  of  the  foetus  («'hich  is  generally  large  in  face  cjises),  the 
intensity  of  the  pains  and  tho  inclination  of  the  presentation,  all  of  which 
occjision  an  inliuitc  variety. 


Third  Period. — Anomalies  arc  most  frequent  in  thig  stage,  and  are  here 
of  great  importanoo,  for  rointion  must'X-cur  in  order  that  expulsion  of  the 
head  may  follow.  If  rotition  tloes  not  tuko  place,  we  miiy  almost  abso- 
lutely say  ttiat  8|)ontjincoiid  labor  is  imiwssibleatid  intervention  necousary. 
Intervention  mast  often  bo  heroic,  involving  tho  application  of  tho  for- 
ceps and  of  the  cephalotribe.  Some  authors  have,  however,  cited  cases  in 
which  labor  terminated  apontanconsly,  although  rotation  had  not  oc- 
corred.  Velpeau,  who  admita  a  niento-sat.-ral  variety,  says  tliat  the  fore- 
head advances  to  the  symphysiB,  while  the  chin  descends  bentfl,th  the 
promontory.  The  head  thus  engages  in  front,  as  far  as  just  beyond  tho 
bregma,  and  behind,  so  far  that  the  front  of  the  neck  and  the  upper  |>arfc] 
of  the  thorax  also  enter  the  jxilvia.  The  diameter  O.M.  then  revolves, 
from  above  downward  and  from  behind  forward.  Tho  chin,  penetrating 
the  pelvis,  more  deeply,  and  retained  by  the  thorax,  wtiich  can  not  ad- 
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Fio.  2n.— Phksettjitiow  or  rtsts  Faok.— Tine  Chix  m  thk  Saciul  EscxrATion,  aftxr  backwaho 

RllTATIOS. 

vanco,  forces  the  Siigittul  suture  to  slip  behind  the  iiubea,  and  the  brow  to 
move  to  the  upix^r  part  of  the  outlet.  The  frontal  eminences  get  a  pur- 
chase upon  the  perineum,  the  posterior  fontanelle  descends,  in  Its  turn, 
appearing  at  the  summit  of  tho  arch,  and  the  head  escapes  as  in  tho 
occipito-anterior  position.  With  Cazeaux,  from  whom  we  borrow  this 
quotation,  we  caII  attention  to  the  fact,  that  tho  longest  diameter  which 
must  pass  through  the  pelvic  diameter,  A. P.,  is  not  the  diameter  O.F,, 
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as  Velpeau  sajs,  but  O.M.,  which  is  inipossihli;.     This  iriTiiliilat^-s  WA- 
poau's  explanation. 

Guillemot  admits  two  torminations:  1.  Tin;  brow  descends  until  the 
anterior  foiitaiu'llc  a])pears  beneath  the  Bymjiliysis,  when  the  <;hin  can 
advance  and  reat-h  the  anterior  jxTineul  coiuniissufo.  As  Cazeaux  says, 
it  is  necessary  in  order  tliat  this  be  possible,  that  the  thorax  and  hea<l  en- 
gage together,  wJiich  is  inipossibli.^  unless  the  foetns  be  very  small.  ( IVrf* 
Fig.  211).  2.  The  fact-  presont^itioii  is  changed  to  a  vertex  presentiition. 
This  change,  since  Guillemot  supposes  tlie  face  to  be  deep  in  the  pelvis, 
requires  the  revolution  of  the  diameter  O.M.,  which  is  impossible.  Ca- 
zeaux states  that,  in  these  cases,  the  chin,  in  the  position  M.I. K.P.,  is 
pushed  to  the  level  of  the  great  sacro-sciatie  foramen,  and  there  causes 
depression  of  the  soft  [tarts.  Tliis  dejiression  will  augment  the  oblique 
diameter  .23  to  .31  inchcs,and  will  permit  the  diameter  0.  M.  to  revolvoand 
the  head  to  be  Jlexeil.  which  will  bring  the  occiput  below  the  symphysis* 
The  face  is  thus  changed  to  a  vertex  case.  This  is  Dubois's  explanation, 
a(loptod  by  Tarnier  and  Chantrouil,  except  that  these  authors  hold  that 
the  chin  forms  a  hollow  for  itself  below  tiie  sciatic  ligament,  on  the  peri- 
neum, which  permits  of  the  transformutioii  of  the  face  to  a  vertex  ca^e. 
C'hailly,  who  admits  the  raento-siicral  position  of  Velpeau,  assumes  the 
descent  of  tho  chin  to  below  the  coccyx,  the  depression  of  the  soft  parts, 
the  rotation  of  the  diameter  O.M. ,  and  tho  transformation  into  a  vertex 
presentation.  The  anonmliea  of  the  fourth,  tifth  and  sixth  periods  ar 
the  same  as  in  vertex  cases. 

J'ro'jhosis. — The  prognosis  of  face  pn^sentationa  is,  therefore,  always 
gjave,  and  if  the  early  writers  exaggerated  matters  in  considering  sponta- 
neous labor  in  face  cases  impossible,  Madame  Ijjichapelle  fell  into  tho  op- 
posite error  in  saying:  "  After  all,  I  affirm  that,  of  two  pitients  of  equal 
power,  of  tH]nally  large  passages  aiul  of  similar  genenii  circumstances,  the 
one  whose  child  presents  by  the  face  will,  at  least,  be  delivered  just  as 
easily  as  the  one  whose  child  presents  by  the  vertex."  Dilatation  is  slower, 
tlie  uterine  foive  is  less  easily  transmitted  to  the  fiptus,  labor  is  nlwaj 
much  longer,  intervention  more  often  required,  and  the  conditions  le£ 
favorable  for  tho  mother.  Tho  dangers  to  the  child  are  much  greater. 
Aside  from  the  cases  whore,  the  force|>s  being  inadequate,  embryotomy  is 
demanded,  the  child  often  dies  during  hil)or.  While,  in  vertex  cilscs,  the 
mortality,  according  to  Schrocnler,  is  only  five  per  cent.,  it  is  thirteen  per 
cent,  in  face  cases.  The  frontal  variety  is  the  most  dangerous.  Accord-^ 
ing  to  Mussmann,  Ilecker  and  Sbidfeldt  there  were  twenty-one  doatl 
among  forty-one  children.  Ahlfcld,  however,  thinks  the  prognosis  of 
this  variety  the  most  favorable.  On  the  one  hand,  comprcs.'^ion  of  the 
neck,  produced  ut  the  cervix,  at  the  inlet,  and  jmrticularly  at  the  8)'m- 
jihysis,  causes  cerebral  hypenumia  and  even  cerebral  hemorrh.age.  On 
the  other  hand,  'i'arnicr  and  Chantreuil  show  that,  in  face  presentations. 


the  cord  may  be  comprcsscrt,  cither  because  proluiwtMl  (il.S  per  pent,  in 
face  casQB.  and  1.8  per  cent,  in  vertex  cases,  according  to  Hugenberger), 
or  beoanso,  if  loops  exist,  the  fania  may  be  compress^itd  between  the  occU 
put  and  the  neck. 

DEPORSmTRS  OP  THE   ILeAD  IK  FaCE   PRKBEXTATIONi 

As  in  vertex  cases,  tho  distortions  are  of  two  kinds:   first,  those  dnl 
the  caput  suocedaneum,  and,  scKsond,  those  due  to  osseous  deformities. 

1.  The  Caput  Sitccedatieum. 

Since  the  face  corresponds  to  the  pelvic  cavity,  the  caput  forms  upon  i' 
and  the  face  l)ccomo8  hideous.     The  child  is  born  with  the  face  almoi 
black,   the  lips  and   cheeks    swollen,   the   lids   so   cedematous  that  the 
child  cannot  ojwn  them,  and,  when  the  globe  can  be  uncovered,  we  often 
find  it  covere<l  with  more  ur  less  extensive  ecchymoses.     The  heatl  re- 
mains tipped  backward  for  some  days.     Generally,  the  caput  di8a,tpeu: 
in  three  or  four  days,  but  the  aub-conjunctivid  eochymoses  sometimes 
last  mtu-h  longer.     It  is,  therefore,  always  well  to  inform  the  family 
the  proljable  appearance  which  the  child  will  present.     Beginning  near 
the  mouth,  at  the  anglo  which  was  in  front,  the  caput  extends  to  the 
cheek,  the  nose  or  even  to  the  other  side. 
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2.  Osseous  Deformities. 

Aooording  to  Schroeder,  the  cnmial  deformity  varies  in  face  and  brow 
In  face  presentjitions,  the  cranial  vertical  diameter  is  compressed. 
As  a  result  tlie  vault  of  the  cranium  is  flattened,  wlule  the  occiput  is  re- 
tmcteil  and  a  little  eloiigate<l  toward  the  neck.  The  hejid's  rijjht  diameter  ^ 
is  thu8  elongate<l,  bnt  the  vertic^il  one  is  lessened.  Schroeder  admit'',  as  V 
does  Hecker,  an  original  dolicho-cophalic  head  in  these  cases,  lii  brow 
presentations  the  caput  succedanenm  is  on  tho  brow,  reaching  from  the 
root  of  the  nose  to  the  upper  uii;:le  of  the  large  fontanoUe.  The 
cranium  is  very  high  in  front,  so  that  the  distance  st^parating  the  brow 
and  the  chin  is  very  great,  but,  from  tho  Lirgo  fontauelle  backward,  the 
parietal  bones  grow  lower,  so  that,  near  the  neck,  tho  vault  of  the  occiput 
is  very  low.  The  cranium  is  comi)re8sed  in  tho  direction  of  a  line  passing 
from  the  chin  to  the  region  above  tho  small  fontauelle. 

Budin  holds  tluit,  in  face  presentations,  the  diameters  0.  M.  and  0.  F. 
are  inen?as<Hl,  and  tho  anglo  of  the  oc;cipital  bone  bending  abruptly  for- 
ward, its  posterior  surface  becomes  more  and  mure  convex.  T!ie  <'on- 
vexityof  the  frontal  is  exaggerated,  but,  jus  in  vertex  cases,  the  free  end  of 
the  fronUd,  that  which  arrives  at  the  level  of  the  arit«Mnor  frint-xnelh!  and 
of  the  fron to- parietal  suture,  allows  itself  tobedepresseil.  and  the  diameter 
«ab-occipito-bregmatic  is  lessened.  The  normal  curve  of  the  parioUil  bones, 
at  the  level  of  the  sagittal  suture,  is  obliterated,  and  tlie  sagittal  border 


I 
I 


380 


A   TREATISE    ON    OBSTETRICS. 


forma  an  almost  straight  line  between  the  fontanclles.  The  maximnm 
diameter  either  approaches  very  close  to  the  angle  of  the  occipital,  or  else 
is  confounded  with  the  diameter,  occipito-mental,  or  even  descends  below 
it.  In  this  case,  the  maximum  diameter  is  the  sub-occipito  mental 
diameter.  I'ariiier  and  Ohantreuit  borrow  their  description  from  both 
Schroeder  and  Budiu. 

According  to  Ileckur,  to  whom  wc  owe  the  most  important  monograph 
on  this  siibjeei,  the  crania  of  cliildrea  ilelivered  by  the  face  is  dolicho- 
oephalic,  i.e.,  the  posterior  part  is  more  developed  than  the  anterior. 


^ 

-? 


(^ 


Tio.  213.  —  PBfttiunTv  or  Hbad  n  Cask  or 
Bnow  PnBaxMTATioN, 


Vn,  91S.— DBPOwtrrr  dp  Hkah  i*  Cask  or 

FACK  PaCSKKTAHOK. 


This  ia  true,  but.Hecker  is  wrong  in  considering  this  distortion  to  be  the 
causo  of  face  preeontution,  whereas  it  is,  usually,  the  result.  We  say 
usually,  for  certain  observations  by  Hcckcr  show  that  dolicho-cephalus  cer- 
tainly Bomotimes  exists  as  a  result  of  cranial  developments,  and  not  of  dis- 
tortion after  labor.  The  subjoined  table,  borrowed  from  his  work 
"TJeber  die  Schudelformen  bei  Gesichtlagen."  shows  thf  difforeucea 
ill  the  crania  of  children  bom  by  vertex  and  by  face  presentations. 


FACE  PBE8SNTATI0NS. 
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Meak  Mbasubbments  of  8  Crania  in  Face  Peesentations,  and  op 

12  OTHER  Crania. 

(Hecker,  Die  Sch&delformen  bet  Oenchtlagen.) 
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OHAPTEP.  VII. 
PRESENTATIONS  OF  THE   PELVIC   EXTREMITY. 

The  prescnUition  of  the  pelvic  extremity  may  be  complete  or  incom- 
plete, anil  may  present  the  two  following  varieties: 

1.  t'tunpkte  Pelvic  P rose iU(U ion. — That  is  to  say  where  the  breet'h 
presents,  acconipanitid  by  the  inferior  extremities,  which  are  in  the  fol- 
lowing relative  positions:  Tlio  thighs  flexed  upon  the  pelvis,  the  legs 
U|xin  the  thighs,  tht«  heels  in  contact  with,  the  buttocks  and  the  feet 
crossed  (tailor- fashion).     (Fig.  315). 


■^^ 
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li^o.  214.— Bruei;r  Prbibctatioii. 

(S.I.K-I'.» 


Fio.  S16..-PitnK!iTATicHf  OF  PcLVic  ExnuaaiT. 
(8.1.L.I'.> 


2.  IiicmnpUte  Presentation.     And  then; 

a.  The  breech  alono  ]ireaents,  the  lower  limbs  are  extended  and  poinf 
upward  on  the  anterior  piano  of  the  fo4us,  which  appears  bcTit  double  : 
this  constitutes  the  breech  presenttition  (Fig.  214). 

ft.  The  lower  limbs  are  totally  extended.    The  feet  first  proscnt  in  the 
pelvic  excavation  and  at  the  vulva  :  footling  presentation  (Fig.  216). 

y.  The  lower  limbs  are  but  partly  flexed,  so  that  the  knees  firat  pro* 
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sent  at  the  os  uteri  and  at  tlie  oritioo  of  the  vulva:  kuuo  preBontation 
(Fig. -/If.) 

6.  Finally  it  may  happen  that  but  one  foot  or  one  knee  alone  is  flexed, 
the  other  inferior  extremity  remaining  extended  on  the  anterior  plane  of 
the  foetus;  this  constitutes  a  sub-division  of  either  footling  or  knee  pro- 
mentation. 

ThiB  state  of  affairs  is  of  no  importance  as  regards  the  mechanism,  for 
whatever  the  variety  of  presentation,  M'hother  the  pelvic  extremity  be 
complete  or  incomplete,  the  mechanism  remaiojs  the  same. 


Fio.  816.— PwainrrATiojf  or  Fk«t.    (Sl.R.P.) 

Whether  complete  or  incomplete,  the  pelvic  extremity  may  occupy  the 

two  fundamental  positions,  L  or  R,  with  their  varieties — anterior,  tr^ns- 

'  Terse,  and  posterior  ;  and,  the  sacrum  being  taken  iis  the  starting-point, 

'We  wUl  have  to  examine  the  mechanism  of  labor  in  S.I.L.A.,  S.I.L.P., 

S.I.R.A,,  S.I.R.P. 

The  presentations  of  the  jjclvic  extremity  are  next  in  frequency  to  those 
of  the  vortex. 

Mmo.  Lacliapt'Ile  gives  the  freqiienc^y  at  l,nj>0  among  37,895  labors; 
Dubois  85  among  2,022;  Hecker  99  among  8,472  ;  Depaul  G33  among 
1B,233  ;  Pmard  3,301'  among  100,000;  and  Mme.  Boivin  Gil  among 
20,157, 

But  the  varieties  of  breech  presenUitions,  are  not  equally  frequent. 

■  Fnnmpara},  1,847;   Multipara),  1,954. 
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Thus  Dubois  found  among  his  8.5  pelvic  presentations :  Breech  present- 
injjf  54  times.     Feet  proRonting  26  times. 

Miulame  Boivin  founil  jimoufj  lier  611  cases:  Breech  presenting  373 
times.     Feet  presenting  '-i'.H  times.     Knees  presenting  4  times. 

Madame  Lachapelle  enconntered  only  11  knee  presentations  among 
her  37,895  cases  of  labor,  or  one  in  3,44.>  deliveries. 


Fio.  217.— Prxeentation  or  tub  Kkeks. 

As  to  the  positions,  the  loft  sacro-iliac  are  more  frequent  than  the 
right;  thus:  Mme.  rjiichiipello  found  among  1.390  pelvic  presen  tilt  ions  : 
8.I.L.  756  ;  S.LR.  494.  Besides,  she  found  the  sacrum  directed  straight 
forward  13  times ;  backward,  26  times. 

Dubois,  on  the  other  hand,  among  S.'j:  S.  I.L.  41;  S.  I.  R.  44. 

Naegele,  among  H)3:  S.I.L.A.  V2\;  .S.I.IiP.  40. 

Hence,  we  see,  that  the  left  positions  arc  more  frequent  than  the 
right,  and  the  anterior  more  common  than  the  posterior. 

Causes. 

If  the  reader  will  bear  In  mind  wlmt  has  been  said  with  reference  to 
presentations,  the  causes  of  breech  presentation  can  be  Bummttrize<l  in 
a  few  words:  all  those  which  prev<'nt  the  foetus  from  freely  accomo- 
dating itself  to  the  uterus — in  other  words,  such  as  ]ircvcnt  vertex  pre- 


PRESENTATION    OF   THE   PELVIO   EXTREMITY. 


385 


wntation  ihydi-oee])h.ilu8,  twin  ]>regtiniicy,  distention  of  the  aterus,  Mimll- 
nesa  of  fteliis,  mobility,  hydrumnioSj,  etc.). 

DlAOXOSIS.  ' 

The  diagnoflis  nrnst  be  inmio  before  snd  during  labor;  bnt  tho  variety 
of  presentation,  some  rare  caecs  exoupted,  can  only  bo  ueoertuined  dnrin^ 
labor. 

Before  Lnbor. 

Palpation. — The  first  sign  which  attracts  attention  is,  that  Avhcn  tho 
hypogastric  region  is  |)al|8itt)il,  the  excavation  is  felt  to  be  empty,  and, 
consequently,  that  the  presentation  \e  elevated.  AgJiiii,  on  i^lpatingat  or 
above  the  level  of  the  superior  strait,  we  find  some  large  fu'tal  part,  and 
near  it  wc  often  feci  small  extremities.  On  examining  the  superior  portion 
of  the  nterus,  we  find  very  frequently  on  one  8i<le  or  the  other,  about  the 
level  of  the  ribe,  a  hard,  round,  prominent  tumor  presenting  the  chanic- 
teristics  of  the  cephalic  extremity,  and  the  mobility  of  which  is  consid- 
erable— this  constitutes  cephalic  ballottenicnt.  A  resistant  surface  occu- 
pying one  of  the  Bides  of  the  uterus,  aiul  absent  on  the  other  side,  indi- 
cates the  back,  and  thus  the  right  or  left  position. 

AuKcnUation  reveals  the  loudest  heurt-s'.mnds  above  the  line  dividing 
the  uterus  into  the  two  equal  parts^  either  on  tho  right  or  left,  according 
to  the  position. 

77«;  Touch. — The  presentation  being  elevated,  it  cannot  be  n-ached: 
or,  A<*  Pajot  puts  it,  "we  feel  that  we  feel  nothing."  The  lower  seg- 
ment of  the  uterus  is  empty;  sometimes,  however,  by  forcibly  depressing 
the  fundus  uteri,  the  fa'tal  extremity,  occupying  tho  level  of  the  supe- 
rior strait,  can  be  brought  within  rcjich  of  tlie  finger,  but  it  is  usually  im- 
possible to  make  out  its  character.  In  general,  it  soems  softer  and  less 
resistant  than  the  head,  an<l  in  certain  cases  it  in  possible  to  nuike  tho 
diagnosis  very  well:  this  is  when  tho  small  parts  which  accompany  the 
fcEftal  extremity  are  not  closely  applied  to  the  nates;  then  these  email 
parts  are  felt  to  be  movable  in  the  inferior  Bcgment  of  the  uterns,  they 
float  in  the  liquor  amnii,  and  the  finger,  which  reaches  them,  feels  them 
escaping  from  under  it,  as  if  the  fo'tus  had  drawn  them  upj  this  sensa- 
tion can  be  felt  only  in  pelvic  pre8enta,tions. 

During  Labor. 

Auscultation  and  paljmtion  give  the  same  results  as  before  labor,  only 
the  cephalic  ballottemcnt  is  not  distinctly  perceptible  except  in  tho  inter- 
val between  the  {miub-,  and  even  then  it  is  not  as  clear  a«  before  labor. 

Tlte  Touch. — At  the  beginning  of  hibor,  the  foetal  part  being  high  np, 

the  sensations  on  reaching  it  are  not  clour,  and  the  less  so  when  the  bag 

of  waters  is  very  largo;  but  the  form  of  the  bag  (sausage  shaped),  taken 

in  connection  with  the  elevated  presentation,  will  attract  attention.     As 

in  all  elevated  presentations,  it  is  necessary,  above  all,  to  avoid  rui)turing 
Vol.  I— -io. 
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the  bag  of  waters;  Avhen  it  breuks,  it  generally  does  so  with  a  snap,  and 
a  great  deal  of  water  is  evacuated. 

After  the  moriibranos  Jiave  ruptured  iind  the  dilatation  lias  advanced 
farther,  the  diagnosis  becomes  easier.  The  fa-tal  portion  being  more  access- 
ible, the  finger  comes  ujwn  a  doughy  part,  behind  which  it  feels  a  bony 
resistiince;  this  part  might  be  mistaken,  at  first,  for  the  vertex  nuisked  by 
an  effusion  of  blood;  but,  on  the  one  hand,  no  matter  how  high  tlie  finger 
may  penetrate,  or  what  extent  of  the  fa-tid  surface  it  may  iwiss  over,  it 
will  encounter  neither  sutnrea  nor  fontnnelles;  on  the  other  liand,  the 
signs  perceived  arc  characteristic.  For,  if  the  linger  is  carried  beyond  the 
portion  first  reached,  it  encountera  a  groove,  on  the  other  side  of  which 
ctvn  be  recognized  a  part  atmlogous  to  that  lir«t  feU;  this  sensation  will 
be  still  more  distinct  if  the  finger  is  moved  higiier  up  and  backward, 
then  gently  forward  along  the  groove:  it  will  discover  on  one  side  a  small, 
pointed  osseous  protuberance — the  coccyx;  in  front  of  it  a  small  corru- 
gated opening — the  anus,  which  always  offers  a  certain  resistance  to  the 
penetration  of  the  finger.  On  following  the  groove  still  farther,  the  genital 
organs  are  reached,  and  the  st'x  of  the  ftctus  may  be  thus  determined.  Tliis 
m.ode  of  diagnosis  requires  some  practice.  Therefore,  though  for  a  moment 
the  nates  may  have  been  taken  for  the  cheeks,  and  the  anus  for  the 
tumefied  mouth,  the  coccyx  will  prevent  the  perpetuation  of  the  error. 
We  may  atld  that,  when  the  coccyx  is  reached,  we  can  nearly  ahvavs,  on 
following  tlic  point  uf  this  hone  towani  its  base,  run  over  some  portion  of 
the  crest  of  the  sjicrum,  thus  confirming  the  diagnosis.  The  presentation 
of  the  |H*lvic  extremity  is  thus  recognized,  and,  since  the  cotx^yx  always 
points  towani  the  anterior  surface  of  the  fo'tus,  the  ilireclion  of  this  bone 
will  give  us,  not  ouly  the  presentation,  but  also  the  position.  Finally^ 
if  the  finger  is  introduced  into  the  anus,  it  will  be  stjiined  by  the  mc 
nium.  If  the  feet  are  prc88*d  against  the  nates,  the  diagnosis  is  still 
easier.  When  the  feet  present,  whether  applied  to  the  nates  or  alone, 
they  are  recognized  easily  enough:  the  heel  and  the  malleoli,  in  fact, 
form  distinct  prominences  whidi  exist  nowlierc  but  on  the  foot;  the  toes 
too  are  placed  in  a  straight  line,  but  the  signs  based  on  the  ap|K)sitiou  of 
the  thumb  in  the  case  of  the  hand,  and  on  the  shortness  of  the  toes,  do 
not  seem  to  us  sufficient.  Indeed,  if  we  jiossessed  only  these  two  signs, 
we  would  often  run  the  risk  of  confounding  the  foot  with  the  hand.  We 
may  also  insert  the  finger  between  the  gi-eat  toe  and  the  second  toe  and 
separate  them;  the  distance  to  which  they  can  be  spread  apart  can  hardly 
be  compared  with  tliat  which  can  be  effected  betweeen  thumb  and  index 
finger,  but  the  tyro  is  still  liable  to  make  a  mistake.  Also,  as  regank 
the  toes,  all  writers  lay  stress  on  their  shortness,  but  the  sensation  im- 
parted is  not  distinctive;  they  ap})ctvr  long  enough  at  first,  and  it  might 
be  more  truly  said,  that  if  the  toes  seem  long  enough,  the  fingers  appear 
of  extraordinary  length.     The  thickness  of  the  radial  border  of  the  hand 


has  likewise  been  pointed  out  as  a  sign.  This  may  al«o  load  to  error  un- 
tho  accoucheur  has  had  much  oxperionco.  There  ia,  however,  an- 
other fcign  which,  if  it  can  bo  obtained,  is  charactcridtio  of  thy  foot,  but 
it  requires  that  the  greater  part  of  the  latter  be  accessible.  It  k  this: 
the  leg  is  articulated  at  a  right  angle  to  the  foot,  while  the  hand  lies  in 
the  prolonged  axis  of  the  arm,  and  sbuuld  the  hand  by  accident  be  even 
bent  at  a  right  angle  to  the  wrist,  such  lieiid  will  not  possess  any  protuber- 
ance comparable   with  that  of  the  heel,  formed  by  the  oa  calcaneum. 

If  there  be  but  one  foot,  it  is  not  enough  to  recognize  it  as  such,  but 
we  must  know  if  it  is  the  right  or  the  left  foot.  The  best  plan  is,  to 
determine  all  its  chanictcristics:  its  great  toe,  its  internal  Ijorder,  and 
the  heel;  then  to  mentally  substitute  one's  own  foot  for  the  one  felt,  in 
such  a  manner  that,  as  Tamicr  and  Chantreuil  express  it,  "  the  h<!cl,  the 
internal  border,  and  the  toes  am  be,  as  it  were,  superimposed  over  each 
other."     This  will  show  whether  the  right  or  left  foot  has  been  touched. 

Tlie  presentation  of  the  knees  is  so  rare  that  it  is  hanlly  necessary  to 
speak  of  the  diagnosis.  They  furm  a  round  prominence.  liinite<l  bo- 
hind  by  the  popliteal  apace,  and  adjoining  the  thigh  on  one  side  and  the 
leg  on  another. 

The  diagnosis  of  the  positions  is  easy  when  the  presentation  is  known. 

When  the  breech  presents,  the  direction  in  which  the  coccyx  fHiints, 
always  toward  the  anterior  plane  of  the  fcetus,  indicates  which  side  is  oc- 
cupied by  the  back.  When  the  breech  presents  together  with  tlie  feet, 
the  latter  are  crossed,  and  applied,  the  right  to  the  left  buttock,  the  left 
to  the  right  buttock,  the  soles  directed  backward,  the  toes  of  the  left 
foot  pointing  to  the  right  lateral  plane,  those  of  the  right  foot  to  the  left 
lateral  plane;  the  heels  ftwc  in  tiin  opposite  direction,  the  right  heel  to 
the  right,  the  left  to  the  left  8i<le,  both  tmrnod  toward  the  jiosterior  plane 
of  the  foetus.  Hence,  if  the  toes  of  the  right  foot  point  Ijaokward  and  to 
the  left,  the  back  is  in  front  and  to  the  right;  inversely,  if  they  point 
backward  and  to  the  right,  the  I)ack  is  in  front  and  to  the  left;  if  they 
point  forward  and  to  the  right,  the  Uick  is  behind  and  to  the  left:  if  they 
point  forward  and  to  the  left,  the  back  is  behind  and  to  the  right.  Tho 
diagnosis  can  be  reached  in  like  manner  from  the  left  fottL;  here,  too,  it 
is  best,  as  in  tho  presentation,  to  substitute  mentally  one's  own  foot  for 
that  of  tho  fostns,  and  ascribe  to  it  the  sume  attitude;  thus  it  will  be  seen 
that,  in  order  to  obtain  it,  one's  back  will  luivo  to  be  brought  to  the  right 
or  left,  in  front  or  behind,  as  the  ciise  may  be. 

Finally,  if  the  feet  alone  present,  the  direction  of  tho  heels  indicates 
the  side  where  the  back  is,  and  thereby  tho  ]i08ition. 

Budin  has  recently  called  attention  to  a  fact  which  we  have  also  had 
occasion  to  verify  several  times;  namely,  that  tho  pelvic  extremity  is  not 
always  as  elevated  as  is  generally  stated,  and  thivt  it  ia  not  very  rare  to  see 
it  so  deeply  engaged  as  to  be  taken  for  the  vertex,  on  superficial  exam- 
ination. 
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The  Mechaxism  of  Labor  Accordixo  to  the  Posttioxs. 

We  have  said  that  tlio  meclianism  is  the  same,  wliatcvor  the  variety  of 
presentation,  complete  or  incomplete.  Let  us  take  as  a  type  the  position 
S.LL.A. 

Position  S.LL.A. 

Diagnosis. — 1.  Before  labor. 

Falpation. — The  ^x<lvic  extremity  occupies  the  left  iliac  foeaa,  anJ  the 
left  side  of  thf<  superior  strait,  with  or  without  the  small  ftetal  parts;  the 
back  is  in  front  and  to  the  left,  the  head  in  the  riglit  flank,  sometimes 
easily'  accessible,  often  hidden  by  thi-  liver. 

Aiificfiltation.  —  Heart-beats  in  front  and  to  the  left,  above  the  line 
whicli  divides  the  uterus  into  two  equal  parts. 

The  Touch. — Foetal  part  inaccessible,  or  barely  perceptible. 
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Fio.  218.— Phsbkktatiok  or  the  Brebcb.    (SJ.L.A.) 

2.  Durinrf  Labor,  before  the  Membranes  have  Eupiured. — The  same 
signs  on  palpation  and  auscultation,  bag  of  waters  sausage-shaped,  hardly 
anything  accessible  to  the  finger. 

After  the  Membranes  h^ve  Ruptured. — The  finger  reaches  the  left  but- 
tock, then  the  interglnteal  fossa,  the  anus,  and  the  coccyx,  the  point 
of  which  is  directed  forward,  and  to  the  right.  The  crest  of  the  sacrum, 
can  be  felt  in  front  and  to  the  left. 

We  will  now  recapitulate  the  six  perioils  which  occur  in  all  deliveries. 

First  Period.— Reduction  in  Size. — The  fietus  is  loosely  bent  on  its  an- 
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tenor  plane,  the  head  Bomi-flese«V,  the  arms  and  forearms  croeaed  ovi 
the  chest,  the  infi-rior  rxtreniities  flexed  on  the  anterior  surface  of  tlio 
fcetus,  its  back  directed  forward  and  to  the  left,  the  left  side  forward  and 
to  the  right,  the  right  side  backward  «nd  to  the  left,  the  anterior  Burface 
backward  and  to  the  right,  the  intergluteiil  fossa  in  the  direction  of  the 
left  oblique  diameter,  the  bis-iliac  diameter  in  the  right  oblique  diametorj 
the  coccyx  points  backward  and  to  tlio  right,  the  crest  of  the  sacrum  i 
in  front  and  to  the  left. 

Tlie  first  i)eriod  consists  in  a  closer  approximation  of  all  the  fcrtnl  parts, 
whir-h  exaggerates  the  flexion  of  all  of  these,  and  brings  together  th( 
diflTerent  elements  constituting  the  pelvic  extremity;  the  back  of  the  feet 
curves  anteriorly,  the  head  approaches  the  thorax — in  one  word,  the  fast 
tends  to  occupy  a  smaller  volume,  it  is  reduced  in  size. 
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Second  Period. — Engagnneiit. — Thus  reduced,  the  foetus  is  engaged  in 
the  excavation,  but  its  descent  is  always  gradmd.  The  membranes,  in 
fact,  rupture  before  the  dilatation  of  the  cervix  is  complete,  and  as  this 
part  of  the  fcetus  is  less  resistant  than  the  cephalic  extremity,  the  influ- 
ence it  exerts  on  the  cervix  is  less  pronounced.  The  pa.«wive  dilatation  of 
the  cervix  being  slower,  the  descent  of  the  fcotal  pirt  to  the  pelvic  floor  is 
retarded.  While  the  breech  pusses  through  the  cervix,  we  notice  thft 
evacuation  of  meconium,  increasing  in  umouut  in  proportion  as  the  fa> 
abdomen  is  compressed;  but  in  this  instance  it  ia  of  no  importance,  bei 
due  to  merely  mechanical  causes. 


390 


A    TREATISE   ON    OliSTETRICS. 


Third  Period. — Internal  Rotulion  of  the  Trunk. — The  roUtion.  which 
is  duo  to  the  same  causes  as  in  vertex  presentations,  brings  the  anterior 
hip  (in  this  case  the  left)  unJi^r  the  symjihysis  pubis,  while  the  right  hip 
points  to  the  other  extremity  of  the  coccygo-pubio  diameter.  The  bis-iliac 
diameter,  therefore,  corrosi^nds  with  the  coccygo-pubic  diameter,  the 
bacic  is  turned  full  to  the  left,  the  anterior  plane  to  the  right. 

Foiirth  Period. — Disengagement  of  the  Triad: — The  left  buttock  being 
fixed  under  the  Bymphysis  pubis,  the  right  buttock  and  hip  traverse  the 
whole  posterior  portion  of  the  excavation,  and  since  the  right  buttock 
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Ita.  880«— DiiKMtAaKKrsT  or  Lmrr  Hir.    Piiot.APaB  or  Leo  or  same  Bisb. 


appears  fu-st,  but  remains  immovable  under  the  symphysis,  we  see  paM^ 
over  the  perineum,  first  the  right  buttock,  then  the  left  buttock,  next 
the  pelvic  extremities,  and,  if  the  contractions  are  vigorous,  the  arms  re- 
maining applied  to  the  chest,  the  latter  descends  in  turn,  the  left  shoulder 
appearing  first  under  the  symphysis;  the  right  shoulder  and  right  elbow 
passing  first  over  the  perinwil  conimissure. 

Fifth  Period. — Exlenutl  Rotation  of  the  Trunk',  Internal  Botaliott  of 
the  Head. — Our  object  in  uniting  into  one  step  the  external  rotation  of  the 
trunk,  and  the  internal  rotation  of  the  head,  is  to  show  more  clearly  tho 
unity  of  the  mechanism  in  labor;  for  generally  tho  external  rotation 
of  the  trunk  is  completed  before  the  internal  rotation  of  the  head  com- 
mences.    The  external  rotation  of  the  trunk  is  usually  efifected  together 
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with  the  disengagement.  In  fnot,  in  proportion  a?  the  hips  l)ecoroo  di»- 
pngKged,  tliej  revolve,  the  left  hip  iipprouching  tlie  right  side,  the  right 
hip  n-tnming  toward  ihi'  left  anterior  portion  of  the  pelvis,  «o  tluit  the 
back,  when  delivered,  is  very  nearly  in  the  positic^i  »t  <wnipiwl  within 
the  pclviR;  in  other  words,  it  fiuxjs  toward  the  left  thigh  of  the  mother. 
Ordinarily,  the  shoulders  follow  this  niovotno)»t,  but  in  certain  ctiees  Ihey 
partially  escape  this  evolution,  ho  tluit,  while  the  tjnink  8eem«  to  j-evolve 
on  its  axis,  the  slioulders  are  disengaged  an  wu  have  ik>en  above,  and  then 


Tib.  tn — PRmmATHw  or  nu  BacscR.    (8.I.L.P.)         Fio.  SsU 


the  head  commences  its  movement  of  internal  rotation.  If  the  nterine 
oontractions  are  vigorous,  thu  hesid  is  flexed  more  and  more,  and  iit  the 
same  time  the  occiput  turns  and  comes  to  lie  behind  the  Bymphjsis 
pubis. 

Sitth  Period. — Ei'olntion  of  Ihe  ITead, — The  occiput  remaining  behind 
theHymphysis  piihta,  the  sub-occipital  region  is  kept  immovable  under  the 
arch,  and  as  the  uterine  contractions  flex  the  head  more  and  more,  the  chin 
is  brought  successively  clotser  to  the  chest.  One  after  the  other,  the  follow- 
ing diameters  appeiir:  sub-O.M.,  kS.O,  F.,  S.O.B.,  and  finally  the  occi- 
put, which  emerges  last  of  all.  The  head,  therefore,  is  delivered  by  its 
Bub-occipital  diameters  as  in  vertex  presentations. 
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The  Sacro-iHar.  Left  roster ior  Position. — (Fig.  221.) 
The  posterior  pluno  of  the  fwtus  is  directed  backwanl  and  to  the  left, 
the  anterior  plane  is  in  front  and  to  the  right,  the  intorgluteal  fossa  is  in 
the  right  oblique  diameter  of  the  pelvis.  Tho  coccyx  ]ioint8  forward  and 
to  the  right,  the  bis-iliac  diameter  Lb  in  the  left  oblique  diameter  of  the 
pelvis.  The  left  hip  is  directed  forward  and  to  the  left;  the  right  hip, 
ba<;kward  and  to  the  right. 

The  nieclianism  is  tho  same,  only  the  third  step  diflfers;  the  left  liip 
executing  a  much  more  extensive  movement  from  behind  forward,  and 
from  the  left  to  the  right,  so  as  to  come  umlcr  the  symphysis,  while  tho 
right  hip  occupies  the  sacral  excavation.  Tlio  torsion  movement  of  tlio 
trunk  is  therefore  much  greater.  The  rotation  of  the  liead  likewise  oon^ 
sumes  a  longer  tinu*,  since  the  occiput  hiis  to  traverse  a  greater  dietanott^ 
before  it  comes  back  under  the  symphysis.  Delivery  takes  place  by  the 
sub-occipital  diameters. 
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fte.  S83.— Bkkscb  Pbebkntatiok.  (S.I.R.A.> 
Podtion  S.LR.P.  (Fig.  222). 
The  back  is  turned  backward  and  to  tho  right;  the  anterior  plane  of 
tho  foetus,  forward  and  to  the  left.  The  intergluteal  fossa  is  in  the  left 
oblique  diameter;  the  bis-iliac  diameter  in  tlie  right  oblique  diameter;  tho 
occiput  points  forward  and  to  the  left,  the  right  hij)  forward  and  to  the 
right,  the  left  hip  backward  and  to  the  left;  tho  right  buttock  is  lower, 
and  during  rotation  places  itself  under  the  symphysis  pubis.  Kotatiou 
movement  prolonged,  owing  to  the  great  distance  to  be  traversed. 


Position  S.I.R.A,  (Fig.  223). 

The  foetal  Lack  is  directed  to  the  right,  forward,  the  antorior  plane  of 
the  foetOB  to  the  left,  backward.  Tho  interghtteal  fosua  is  in  the  right 
obhque  diameter,  tlio  coccyx  points  to  the  k'ft,  Imckward,  the  right  liipto 
the  left,  forvrani,  tliu  left  hip  to  tho  right,  backward;  th«  bis-iliat?  iliauje- 
ter  is  in  the  left  oblique  diameter;  rotation,  which  brings  the  right  hip 
firist  under  the  symphyiiiB,  takea  place  from  left  to  right,  while  the  occiput 
rotates  from  x'whi  to  loft. 
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ANOMALIES  AXO  AbXCUMALITIES. 

FiTit  Period. — As  there  are  oblique  Tertex  and  face  prosontatioiia, 
may  tliere  be  oblique  presentations  of  tho  pelvic  extremity,  Avhich  give 
rise  to  difficulties  in  the  first  period,  which  become  greater  in  proportion 
as  the  prestmtation  of  the  pelvic  extremity  is  less  complete.  Descent, 
moulding  and  flexion  of  the  fu^tus  will  occur  more  readily  in  proportion 
US  the  component  juirts  of  the  jwlvic  extremity  are  closer  together  from 
the  onset  of  labor;  and  tho  uterus  will  exert  its  force  on  the  ftetus  In'tter 
in  proportion  a«  the  direction  of  the  fcetus  njqiroachea  the  pcrpt-ntliculur  ^ 
to  the  plane  of  the  superior  strait,  that  is  to  say,  the  axis  of  the  latter        H 

Second  Period. — l>escent  of  the  fu'tus  always  occurs  in  |>clvic  pn-senta- 
tions;  but,  contrary  to  what  might  be  supposed,  this  takes  place  more 
slowly  when  the  pelvic  extremity  is  incomplete.  One  might  think,  since  the  ^| 
incomplete  is  smaller  than  the  comjileto  pelvic  extremity,  that  it  should 
pass  more  easily;  but  it  is  not  so,  because  the  dilatation  of  tho  cervix  and 
other  maternal  parts  is  not  so  complete.  Engagement,  moreover,  is  diffi- 
cult when  the  lower  limbs  are  extended  on  the  anterior  surface  of  the 
fuetufi.  The  most  favorable  preseutatiou,  from  this  jxiint  of  view,  is  when 
the  lower  limbs  are  folded  alongside  the  breech  and  present  with  it;  this 
coustitutes  complete  presentation  of  the  pelvic  extremitj'. 

Third  Period. — Tho  rotation  of  the  trunk  may  be  iucoraplete,  or  fail 
to  take  place  altogether;  in  fjict,  it  is  not  iiidispensable  ti>  the  disengjigo- 
ment  of  tho  trunk.  The  volume,  and  tho  compressibility  of  tho  bn-och, 
allow  it  to  clear  the  external  genitals  obliquely,  nor  is  this  occurrence 
nire,  the  rotation  of  the  shnulders  commencing  only  uftcr  the  delivery  of 
the  breech.  In  proportion  sis  the  breeeli  and  tnink  emerge,  rotiition  is 
seen  to  take  place  externally,  corresponding  to  the  internal  movement 
of  the  shoulders.     {See  Fig.  210.) 

The  third  and  fourth  periods  are,  as  it  were,  conjoined.  Here,  how- 
ever, an  irregularity  occurs  with  siiflicient  frequency  during  evolution 
which  constitutes  the  real  irregularity  of  the 

Fhurfh  Period. — This  is  the  extension  of  the  arms  alongside  tho  head. 
When  the  uterine  contractions  relax,  or  are  insufficient,  the  arms  are  no 
longer  closely  applied  to  the  thorax,  and  the  resistance  they  encounter 
at  the  cervix,  or  the  lateral  pelvic  walls,  suiliees  to  produce  their  exten- 
sion, and  thus  causes  serious  difficulties.    This  accident  is  the  more  likely 


t 
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to  occur  from  attempts  at  traction  on  the  breech  with  a  view  to  hasten 
tho  delivery,  nsjjeoially  when  siich  triK^tion  is  made  during  the  intervals 
between  uterine  contractions. 

Fifth  Period. — Tliutof  internal  rotation  of  the  head  is  the  one  in  which 
the  irregularities  are  of  the  greatest  gravity,  because  they  give  rise  to  re- 
tardation in  the  deliver)'  of  the  head,  and  Jis  tho  trunk  is  delivered,  the 
life  of  the  child  may  be  greatly  jeopardized.  These  irregularities  may 
be  divided  into  three  classes :  Ist.  The  rotation  of  the  head  may  take 
place;  but  instead  of  remaining  flexed,  the  head  extends,  and  the  chin 
is  arrested  behind,  either  at  or  below  tho  level  of  the  sacro-vertebntl 
angle.  2d.  Rotation  does  not  occur,  and  instead  of  again  coming  to 
tho  front,  the  head  remains  b<>hind;  or  else  rotation,  instead  of  failing 
to  occur,  takos  place  directly  bju^kward  in  the  occipito-sacral  direction, 
when  again  two  conditions  may  be  present — the  head  is  flexed,  or  it  is 
extended. 

It  is  evident  that  each  of  these  anomalies  usually  require  the  inter- 
vention of  t}>e  obstetrician,  and  the  sixth  step,  the  delivery  of  tho  head, 
becomes  artificial.  In  some  cases,  Iiowcver,  the  heail  emerges  unaided, 
despite  tlio  difticulties  it  encounters.  Let  us  examine  these  different 
cases,  and  we  will  confine  ourselves  here  to  those  in  which  inten'ention  is 
called  for.  leaving  the  description  of  the  nunipulations  to  the  section  oq^ 
treatment  of  bix^ch  presentation.  ^^| 

1st.  Rotation  completed. — Yi&\A  extended;  chin  arrested  behind;  In- 
tervention. ' 

2d.  No  Rotation,  Head  flexed. — The  occiput  remains  almost  invariably 
behind,  but  ivs  the  uterine  contractions  are  vigorous,  tho  hejid  engages  as 
far  as  possible,  the  face  having  adapted  itself  to  the  pubic  arch,  wliile  th-J 
occiput  comes  in  contact  with  the  perineum,  and  the  nuclia  becomes  fixed 
at  the  iwsterior  commissure  of  tho  vulva.  The  nucha,  that  is,  the  sub- 
occipital region,  liaving  become  fixe<l,  tho  uterine  contractions  gradually 
)rce  down  the  face,  and  the  posterior  commissure  of  the  vulva  being  for- 
i?  pressed  backward,  the  head  emerges  by  the  diameters  S.O.M,,  S.O.F., 
S.O.  B.     The  occiput  is  the  last  to  apfwar. 

3d.  Xo  Rotation,  Head  extended. — Cliin  arrested  above  the  pnbes,  inter- 
vention nearly  alw.ays  called  for.  In  some  cases,  spontaneous  termina- 
tion. Then,  in  consequence  of  the  contractions,  extension  of  the  head 
is  completed;  tho  chin  still  remaining  fixed  above  tho  pubes,  tho  occi- 
put, acted  uiKin  by  the  force  of  the  uterus,  traverses  the  entire  posterior 
wall  of  the  excavation,  and  first  emerges  at  the  posterior  commissure  of 
tho  vulva.  As  the  head  is  delivered  by  the  trachelo-occipital,  trachclo- 
bregmatic,  and  trachelo-fronUd  diameters,  the  forehead  emerges  last.  It 
is  evident  that  the  evolution  is  much  more  diflicnlt  in  these  cases,  and  to 
render  it  possible,  not  only  must  the  uterine  oontractions  be  very  vigorous. 


Sixih  Period,  DeUtvrij  uf  the  lltad. — Even  nnder  orilinnrv  conditions, 

Ithough  rotation  occurs  and  the  head  is  extended,  tliat  is  to  say,  inditpon- 

;  of  the  anomalies  above  enumerated,  the  disengagement  of  the  head 

is  sometimes  delayed  and  intervention  is  called  for.     The  procedure  we 

shall  leam  hereafter. 

Progno^U, — It  is  evident,  that  the  prognosis  of  pelvic  presentations  ia 
much  graver  th;in  that  of  vertex  presentations. 
As  to  the  mother,  the  first  period,  that  of  dilatation,  is  always  ])ro- 
raged,  the  more  so  in  proportion  lu  the  pelvic  extremity  is  incomplete. 
fTlie  fo^til  part*  being  elevated  and   the  bag  of  waters  voluminous,  the 
ilatt«r  often  breaks  with  the  beginning  of  dilatation;  and  the  fa'tal  parts 


Tte.  ■<. — OBDI  ARXnTKO  RRRIND  TBE   Pl'BIS.      DtHKNOAOIHEMT   BY  THE  OcClPtTT. 

5g  high  up,  they  do  not  adapt  themselves  to  the  lower  uterine  segment 
dilatation  progresses  slowly.  When  the  buttocks  alone  present,  the 
fa?tn8  lieing  bent  double,  the  descent  is  still  more  retjirded,  and  when  the 
foetal  parts  reach  the  level  of  the  cervix,  there  is,  instejid  of  the  hard  body 
formed  by  the  head  in  vertex  presentations,  a  soft  part  pressing  against 
le  cervix,  which  likewise  contributes  to  tlio  rotjirdation.  It  is  true,  as 
vuzeaux  remarks,  tliiit  as  soon  as  the  cervix  is  fully  dilated,  the  descent  of 
the  breech,  trunk,  and  shoulders  is  geriertilly  rapid,  but  the  head  is  likely  to 
loonnter  obstacles  and  to  be  arrested  at  tlio  superior  stntit.  This  requires 
16  interyention  of  the  accoucheur,  :ind  though  it  is  not  dangerous  to  tho 
mother,  it  is  none  tho  less  an  intervention.     Therefore,  wo  cannot  agree 
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with  Cazeanx,  who  says  tliat,  as  rugimla  the  mother,  "  in  podalic  presenUi- 
tions,  delivery  is  iM»riiaps  more  favorable  than  in  those  of  the  vertex-" 
But  wc  fully  coincitlo  with  him  whou  hu  adds  that  "it  ia  certainly  more 
fortunate  for  her  than  in  face  presentations." 

Ill  our  opinion,  delivery  by  the  breech  is  most  dangerous  to  the  mother, 
and  we  regret  that  we  must  differ  in  tliis  respect  from  P.  Dubois,  who 
considers  it  more  favorable  than  delivery  by  the  complete  pelvic  extremity 
or  by  the  feet.  We  are  pleased  to  see  that  our  opinion  is  shared  by  Tar- 
nier  and  CImntreuil. 

For  the  child,  the  prognosis  is  always  grave;  so  much  so  that  the 
younger  French  school,  represented  by  Pinard,  Chantreuil  and  Budin, 
advises,  almost  unaninioualy,  to  change  the  pelvic  presentation  into  a  vor- 
tex, by  external  manipidutiona.     We  wnll  discuss  this  opinion  hereafter. 

But  let  us  add  that  it  is  mainly  the  untimely  intervention  of  the  obste- 
trician which  renders  the  prognosis  grave,  and  if  in  some  cases  interfer- 
ence is  called  for,  not  only  must  the  necessity  therefor  be  recognized, 
bnt  also  the  precise  moment  be  known  when  it  is  required-  In  the  great 
majority  vt  cases  it  is  worse  than  useless,  and  especially  in  presentations 
of  the  pelvic  extremity  must  the  accoucheur  know  when  to  remain  inac- 
tive. Besides  the  dangers  to  which  the  fuetus  is  exposed  by  metldlesome 
midwifery,  there  are  sevend  others  due  to  the  presentation  of  the  pelvic 
extremity,  the  greatest  of  which  is  undoubtedly  compression  of  the  funis. 

Yet  this  compression  occurs  inevitably  at  a  certain  time  in  pelvic 
presentations.  While  in  vertex  presentations  the  head,  as  it  comes  first, 
fills  the  lower  uterine  segment  and  passes  the  cervix  and  the  genital  parts, 
the  cord — cases  of  prolapse  excepted — is  above  this  part  of  the  fa-tus,  and 
thus  escapes  compression;  but  this  is  far  from  being  the  case  in  pelvic 
presentations.  In  the  latter,  after  the  breech  lias  passed,  the  funis  is 
netiessarily  caught  in  the  excavation,  at  first  between  its  walls  and  the 
trunk,  later  between  tliese  and  the  head.  The  cord  must  therefore  un- 
dergo compression,  which  will  increase  as  the  labor  progresses,  because  the 
hardest,  most  resistant  part  escapes  last.  Moreover,  the  sudden  evacuation 
of  the  liquor  amnii,  wliieh  occurs  in  |ielvic  presentations,  tends  to  draw  tho 
cord  along,  and  to  make  it  prolapse  in  the  vagina,  where  it  will  be  com- 
pressed in  proportion  to  the  bulk  of  the  part  about  to  descend.  Even 
without  prolapsing,  in  tho  strict  sense  of  the  word,  the  funis  maybe  com- 
pressed either  between  the  Imck  of  the  infant  and  the  uterine  wall,  or 
between  the  fcetal  parts  and  the  cervix.  This  compression,  however,  is 
generally  moderate,  and  it  is  imrticularly  during  the  descent  of  the  head 
that  the  dangers  of  compression  become  imminent  to  the  infant 

Another  danger  threatening  the  infant  is  the  extension  of  the  arms, 
owing  to  the  difficulties  their  disengagement  causes.  For  it  must  not  be 
forgotten  that,  while  we  are  engaged  in  freeing  the  arms,  the  trunk  is 
delivered^  the  foetus  will  make  inspiratory  efforts,  and  as  the  head  is  still 
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m  the  utenis,  blood  and  liquor  amnii  mixed  with  meconium  will 
enter  the  respiratory  piissages  instead  of  air,  thus  cxftosing  the  fa'tus  to 
the  gravest  dangers.     (See  Podalic  version.) 

Tarnicr  and  C'hantreuil  also  assign  an  important  part  to  detachment  of 
the  placenta,  wliich  may  result  from  uterine  retmction.  that  manifests 
itself  as  soon  as  the  head  has  pftssed  the  orifice,  and  boeomcB  the  more 
dangerous  in  proportion  to  the  length  of  time  the  head  is  arrested  at  the 
level  of  the  perineum.     Wo  think  these  authors  attach  too  much  iniiwr- 

ice  to. detachment  of  the  placenta;  for,  if  the  hca<l  is  on  the  perineum,  ■ 
"or  if  it  arrives  there  under  favorable  conditions,  and  then  emerges  soon,  " 
the  fa'tuB  is  safe;  if  it  is  there  less  fuvonibly  situated  for  delivery,  the 
intervention  of  the  obstetrician  is  imjK'ratively  demanded;  in  either  case, 
if  promptly  successful,  the  infant  will  liave  escaped  the  threatening  dan- 
ger, whereas  the  accoucheur  finds  himself  in  the  presence  of  serious  diffi- 
culties, when  the  tnink  being  delivered,  the  child  makes  insitiratory 
efforts,  and  thereby  draws  into  the  air-passsiges  blood  or  liquor  amnii, 
which  seems  to  us  of  much  greater  importance  than  detachment  of  the 
placenta. 

This  accident,  however,  may  be  effected  in  two  ways;  either  by  uterine 
retraction,  or  by  the  traction  exercised  on  the  cord  by  the  fretus;  for  owing 
to  the  not  infrequent  premature  descent  of  the  funis,  the  fjetus  may  drive 
the  cord  before  it,  or  the  cord  may  be  1x4 ween  the  fcetal  limbs,  und  espe- 
cially if  naturally  rather  short,  will  be  pulled  the  harder  the  farther  the 
fcetus  descends. 

Depaul  correctly  emphasizes  another  danger  to  the  foetus:  retraction  of 
the  cervix  uteri  upon  the  neck  of  the  infant;  not  that  the  cervix  strangles 
the  neck,  thus  as  it  were  choking  the  fir'tus  nn<l  killing  it  by  compression 
of  the  vessels  and  coTigestion  of  the  head,  but  because  "  in  this  engage- 
ment of  the  pelvic  extremity,  the  os  uteri  neetl  not  bo  dilate<l  nd  maxi- 
mum for  the  passage  of  the  trunk,  and,  when  the  neck  arrives,  the  dila- 
tation effected  cannot  persist,  as  this  part  of  the  fdtus  does  not  suffice 
to  maintain  it.  The  head  is,  therefore,  held  back  by  the  cervix  envelop- 
ing the  foc'tal  neck,  in  a  similar  way  as  a  button-hole  retains  a  collar- 
lutton."  Of  course,  this  accident  is  the  more  likely  to  occur  when  the 
uterine  contractions  are  insuffiicient  to  maintain  the  full  flexion  of  the 
head. 

Hence  wo  see  that  the  prognOBis  of  pelvic  presentations  is  always  very 
grave  for  the  child,  and,  therefore,  the  rate  of  fietal  mortality  in  tliis  de- 
liven,'^  must  not  surprise  us. 

Mme.  Lachapelle  had  among  804  pelvic  presentations:  Feeble  infants, 
102;  still-born,  115. 

Panl  Dubois  gives  the  average  as  one  death  to  eleven  deliveries. 

We  will  see  hereafter  how  the  extraction  causes  lesiouB  in  the  foetus, 
which  render  the  prognosis  of  pelvic  presentations  still  worse. 
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FfflTAL  Deformities  in  Delivery  by  the  Pelvic  ExTREiim'. 

Effusion  of  Blood. 

In  pelvic  presentations,  the  caput  sucoedanoum  is  foan^l  on  tlmt  por- 
tion of  the  fo'tns  whicli  correapoiids  to  tlie  jwlvic  cavity,  generally  the 
anterior  buttock,  but  it  extends  also  to  the  genital  parts,  vhich  are  tame- 
fieil  and  livid.  When  the  feet  or  knees  present,  the  caput  is  found  upon 
them. 

Deformity  of  tho  Cranium  (Fig.  225). 

In  pelvic  presentations,  the  head,  beinnf  bnt  a  short  time  subject  to 
compression,  is  not  genemlly  deformed,  and,  as  Spiegolbcrg  says,  it  has  a 
characteristic,  round,  braehy-cepluilio  form,  which  is  alj  the  more  strik- 
ing because  it  presents  no  caput.     This  rounded  8ha])e  of  the  head  is  ex- 


Fia.  SOB.— DsfOKioTY  or  Ta«  CRuauM  or  Pkltic  PBSBmTATiom. 

plained  by  fh©  fact  that  tlu'  entire  circumference  of  the  cranmm  la  sub- 
jected  to  the  pressure  of  the  genital  passages,  except  the  vortical  region; 
the  occipital,  the  two  psirietal,  and  the  frontal  regions  being  equally  proaaod 
upward.  The  parietal  bones,  owing  to  their  mobility,  overlap  the  other 
lx)noG  as  the  result  of  the  pressure  of  the  cranial  contents  ui>on  the  vertex 
(that  is,  from  below  upward);  this  manifests  itself  by  enlargements  of  the 
vertical  diameter  of  the  cranium,  originally  oval,  while  the  transverse  and 
sagittal  diameters  are  shortenotl. 

Hooker  relates  two  cases  of  breech  delivery  in  which  the  cranium  pre- 
sented very  marked  doHcho-cephaly. 


PRESENTATION  OF  THE    TRUNK.-SPONTANEOUS  EVOLU- 
TION.—SPONTANEOUS  VEliSION. 


^  pUE  terms,  presentation  of  tho  trunk,  presentntion  of  the  shoulder, 
-*-  and  presentation  of  the  lateral  piano  of  the  fu-tus,  are  used  to  dcaig 
Tiate  the  presentation  of  tho  entire  fwtal  region  bordered  by  the  neck 
the  fcBtus  on  one  aide  and  by  the  crest  of  the  ilium  on  the  other.  We  hare, 
therefore,  two  fundamental  forms:  Igt.  Presentation  of  tho  right  lateral 
plane,  right  shoulder.  (Figs.  227,  228).  2d.  Presentation  of  the  left 
kteral  plane,  left  shoulder.     (Figs.  229,  230.) 


e. " 


'**•  SW.— Pb^motatiom  of  te«  Left  Shopldhi  with  Pkolafsc  or  th«  Amt. 

In  each  of  these  presentations,  the  foetal  heivd  may  bo  on  the  right  or 
left  aide,  thus: 

Ist  Right  shoulder:  Head  to  the  right— Cephalo-iliac  right  of  the  right 
shoulder;  Ilwid  to  the  left— Cephalo-iliac  left  of  the  right  shoulder.  2d. 
Left  shoulder:  Head  to  tho  right— Cephuln-iliac  right  of  tho  left  shoulder; 
Head  to  the  left— Cephalo-iliao  left  of  the  left  shoulder. 
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There  aru,  therefore,  two  ahouldor  prosontations,  but  only  two  popitiona 
for  ciich  shonltlfT,  for  the  anterior,  transverse  or  postprior  varu'tioa  are 
here  of  no  iniportjince.  But  the  varieties  of  presentation  are  moro  note- 
worthy. That  shoulder,  namely,  which  is  the  distinguishing  point  of  the 
presentjition,  may  be  relatively  distant  from  the  centre  of  the  pelvis,  and 
thus,  although  it  is  still  the  lateral  plane  of  the  fcctus,  the  trunk,  which 
presents,  it  is  not  properly  speaking  the  shoulder,  but  a  part  dejiendcnt 
upon  it,  the  elbow,  which  i.'^  the  most  accessible  part.  Wo  are,  there- 
fore, dealing  with  a  variety  of  shoulder  prcsentJitions,  and  for  this  re:ison 
wo  have,  contrary  to  some  authors,  taken  the  head  instead  of  the  ar;ro- 
mion  iis  the  distinguishing  point:  otherwise  this  is  a  matter  of  little  con- 
sequence, and  a  glance  at  the  following  table  will  bo  sufficiently  convir^ 

The  lateral  plane  of  the  foetus  may  present  in  one  of  the  foll<j  i,^ 
ways: 

1st  Right  Shoulder; 

Head  right.— CLE.  of  tlie  right  shoulder.  Variety  ]  e(;b'i'u!l'^' 

Head  left.— C.I.L.  of  the  i-i--ht  shoulder.  Variety -j  ^^JJ^}"*'- 

2Dd.  Left  Shoiddorr 

Head  right— C.LR.  of  the  left  shoulder  Variety -}  ^^jjj'™,'**- 

Head   left.  —  C.LL.    of  the  left  shoulder.  Variety  j  ^^j^^'^'- 

Ugually,  in  presentations  of  the  trunk,  the  hand  and  the  arm  prolapBe 
at  a  certain  time  into  the  vagina  (Fig.  2'2<)),  the  same  hand  protru<le3 
beyond  the  genitals;  but  this  does  not  constitute  a  variety  of  the  presen- 
tation. It  is  a  consequence  >f  the  presentation  which,  as  we  shall  see,  mnj 
be  utilized  in  arriving  at  a  correct  diagnosis. 

Although  rarer  than  pelvic  presentations,  those  of  the  shoulder  ai 
more  frequent  than  face  presentations. 

Depaul    gives  ISO  among  16,233  cases   of  labor;   P.   Dubois  gives  1' 
among  2,(}'22;  Pinard  gives  806  among  1(I0,(HM). 

As  to  the  relative  frequency,  the  researches  of  Mme.  Lachapelle  shoi 
tliat  the  right  shoulder  presents  slightly  more  often  than  the  left;  anC 
that  the  dorso-anterior  positions  of  the  fnntuK  arc  somewhat  more  frequent 
than  dorso- posterior  ]K>sitions,  in  other  words,   tJiat  C  I.K.   of  the  left 
shoulder  and  C.I.L.  of  the  right  shnulder  are  the  most  frequent.     Tl 
figures  obtained  by  Depatil  confirm  the  above  with  reference  to  the  pre 
entation.     Among  hia  189  shoulder  presentsitions  we  find:  Right  shoulder 
75  times;  Left  shoulder  69. 

But  his  investigations  do  not  agree  with  those  of  Mme.  Lachapelle  in 
regard  to  the  frequency  of  dorso-anterior  positions;  for,  taking  right  and 
left  shoulder  together,  he  found  G7  ccphalo-iliac  left  dorso-anterior,  to  77, 
cephalo-iliac  right  dorso-posterior  positio 
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ity,  laxity  of  the  abdominal  walls  (iiccording  to  PiuurJ,  defective  tonicity 
of  the  uterine  wall},  but  above  all,  twin  pregnancy  and  contractions  of 
tlio  pelvis;  it  is  evidt-nt  thiit  tlio  latter  are  the  two  causes  which  are  most 
likely  to  prevent  the  normal  aocommodiition  of  the  fijetus.  Polaillon  re- 
lates a  case  of  shoulder  presentation  in  a  malformed  uterus,  uterus  septus. 

Diagnosis. 

The  diagnosis  of  shoulder  presentations  comprises  three  principal  i)ointa: 
Ist.   Recognition  of  the  shoulder.  '       ^ 

2d.  Recognition  that  it  is  tlie  right  or  left  shoulder. 
3d.  Recognition  that  the  back  is  anterior  or  posterior;  that  the  head  is 
on  the  right  or  left  side. 

Be/ore  Labor. 

Palpation  alone  can  recognize  the  shoulder.  Indeed,  auscultation 
(although  Depaul  maintains  tliat  in  these  cases  the  loudest  heart-sounds 
arc  heard  below  or  at  the  level  of  the  line  dividing  the  uterus  into  two 
equal  i>arts,  but  that  the  sounds  diminish  in  the  horizontal,  not  the  ver- 
tical direction)  is  very  apt  to  be  misleading;  and  the  touch  ascertains 
merely  tliat  the  presenting  ]«irt  is  high  up  above  the  sufwrior  strait  and 
inaccessible  to  the  finger.  We  convince  ourselves,  therefore,  only  of  the 
fact  tliat  the  excavation  is  empty,  a  sign  which  is  common  to  jMjlvic  and 
face  ijreaentations. 

Palpation. — Lot  Wfi  first  state  the  fact  tliat,  in  transverse  presentations, 
the  fut'tus  never  lies  straight  across  the  pelvis,  but  always  obliquely,  one 
<(xtremity  higher  than  the  other,  the  lowest  part  being  the  head,  the 
shoulder  being  generally  in  the  plane  of  the  sujwrior  strait.  Hence  the 
shape  of  the  abdomen  presents  the  peculiarity  of  seeming  more  distended 
in  the  transverse  than  in  the  vertical  direction.  On  ]ialpating  the  uterus, 
wo  find  tliat  the  excaivation  is  empty  und  that  the  fundus  uteri  may  be 
depressed  without  enabling  us  to  feel  therein  that  resistant  body  Y^hich 
we  are  accustomed  to  find  there  in  longitudinal  presentiitione:  that  the 
hetul  is  neither  below  nor  above,  any  more  than  the  pelvic  extremity.  On 
exploring  the  iliac  fosste,  we  feel  in  one,  at  a  greater  or  less  distance  from 
the  margin  of  the  excavation,  a  hard,  round,  prominent  tumor  which  is 
often  movable,  especially  in  multipmus  and  gives  the  cephalic  ballotte- 
nient  more  or  less  distinctly.  On  moving  the  hands  a  little  higher  or 
lower  on  the  opposite  side,  we  onconnter  another  voluminous  j)art  whicU 
is,  however,  less  hard  and  Icbs  movable,  near  which  small  feetal  parts  are 
often  found:  this  is  the  breech.  If  we  depress  the  uterus  in  an  oblique 
line  from  this  superior  prominence  towards  the  head,  we  feel  the  resistant 
surface  formed  by  the  lateral  plane  of  the  foetus,  and  thus  the  diagnosis 
of  shoulder  presentation  is  made.  For  instance,  if  the  head  is  on  the  left 
side,  it  may  be  the  right  or  the  left  shoulder;  but  if  it  be  the  bitter,  it  is 
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the  back  of  the  fcetus  which  is  folt,  since  this  lies  posteriorly,  but  the 
left  lateral  plane.  The  resistance  offered  by  the  lateral  plane  of  the  foetus 
be  very  limited.  If.  on  the  other  hand,  it  be  the  rigiit  shoulder,  the 
will  be  in  front  and  eniiruly  above  the  8ui>erior  strait — the  resistant 
snrfiace  will  be  much  more  extensive  and  more  readily  accessible.  The 
same  observation  is  true  when  the  hi^ad  is  on  the  right  side,  and  wo  Ixave 
to  deal  with  the  right  or  left  shoulder. 
Hence  we  can  thus  diagnosticate  both  the  presentation  and  the  position; 
H  but  this  will  only  be  feasible  wlien  the  abdominal  walls  are  supple,  not 
^f  thick,  and  the  uterus  is  but  slightly  irritable,  that  is  to  say.  not  very  liable 
P  to  contract.  At  all  events,  if  the  diagnosis  of  the  i)Osition  cannot  always 
^H  be  made,  a  great  jtoint  gained  is  that  the  presentation  has  been  clearly 
^■recognized,  and  that  is  always  possible. 


During  Labor. 


In  the  beginning,  although  more  dilHcult,  palpation  is  still  the  best 
method-  The  presentation  can  be  recognized  during  the  intervals  be- 
tween the  contractions.  Auscultation  is  always  unsatisfactory;  as  to  the 
touch,  if  the  dilatation  is  somewhat  advanced,  it  may  discover  a  large  bag 
of  waters,  but  the  presenting  part  remains  almost  inaccessible  or  at  least 
affords  no  characteristic  sensations.  As  soon  as  the  membranes  are  rup- 
tured, however,  the  diagnosis  becomes  possible. 

Jfe*n&/rt/M's  Ruptured. — Owing  to  the  evacuation  of  the  liquor  umnii, 

h  is  always  abundant,  the  uterus  diminishes  in  volume,  applios  itself 

more  closely  to  the  fostus,  and  hence,  as  Herrgott  remarks,  it  clianges  ita 

and  tends  to  reassume  the  vertical  form.     As  a  consequence,  the 

tions  obtained  by  palpation  are  somewhat  different. 

Palpation. — The  head  has  reached  nearer  to  the  superior  strait,  without, 
however,  leanng  the  iliac  fossa,  where  it  is  recognized  by  its  form  and 
Iiardness,  but  it  la  no  longer  movable,  cephalic  ballottoment  fails.  The 
pelvic  extremity  has  approached  the  fundus  uteri  toward  the  median  line, 
and  the  resistant  plane  uniting  these  two  fcetiU  extremities  lius  likewise 

1  become  more  nearly  vertic^il,  withal  remaining  more  prominent  on  one 
eide.  Thus  it  seems  as  if  the  ftetal  trunk  Imd  become  inclined  toward 
the  neck  of  the  foetus  by  approaching  the  head. 
Auscultation  has  slightly  changed,  the  horizontal  decrease  'v&  no  longer 
present,  and  the  touch  gives  more  definite  senssitions.  The  finger  comes 
'Upon  a  rounded  i>art  with  a  jji-ominent  osseous  point,  the  acromion;  on 
following  this  part  we  recognize  successively  the  scapula,  its  spine,  and 
the  claviele.  But  to  recognize  these  different  osseous  prominences  re- 
quires great  experience  in  the  touch,  and  for  our  part  there  ij<  Ji  hundiiuu'k 
which  outweighs  all  the  others,  the  axillary  cavity  formed  by  the  arm  on 
one  side  and  the  thoracic  wall  on  the  other.  Moreover,  this  thomcic  wall 
presents  a  series  of  eminences  and  depressions  arranged  parallel  t<j  each 
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other  liki'  the  bars  of  a  gmtc,  which  Pajot  terms  the  intercostal  gridiron. 
The  ribs  being  thus  recognized,  we  are  sure  of  having  the  lateral  plan© 
of  the  fo'tiis  before  us.  Again,  the  axilhiry  cavity  lx>unde<l  by  the  arm 
and  the  thoracic  wall  represents  an  angle,  the  point  of  which  is  necessarily 
directed  toward  the  head.  It  is,  therefore,  a  certain  means  of  indicating 
the  side  occupied  by  the  head  in  eases  where  it  has  not  been  discovered 
by  palpation.  The  axilla  is  soniutimfs  difficult  to  reach  in  dorso-anterior 
cases,  when  the  tinger  must  bo  carried  far  back,  and  we  can  thus  alwavs 
recognize  the  ribs.  In  such  a  case  wc  sometimes  encounter  the  vertebral 
column  of  the  fcetus,  which  is  marked  by  the  row  of  projections  forme<l 
by  the  spinous  processes;  on  following  thum,  we  reach  tlie  scapula. 

The  head  being  recognized,  and  the  anterior  or  posterior  location  of  the 
baek  determined  by  the  facility  with  which  the  ribs  may  be  reacheil.  the 
diagnosis  is  complete,  that  ia  to  saj,  we  know  both  the  presentation  and 
the  position. 

If  we  find; 

The  head  to  the  left,  back  anterior:  it  is  the  right  shoulder. 

"    posterior:  "  -     left 

''       "       right     "    anterior:    " ' 

"        "    I>osterior:  '*  "     right 

If  we  know  the  presenting  shoulder  and  the  position  of  the  head,  tho 
diagnosis  i.s  likewise  complete. 
If  we  find: 

Right  shoulder,  back  anterior,  the  head  must  be  on  the  left- 
•*      posterior,  ' "    right. 

Left  "  "      anterior.     "       "       "         "       *'       " 

"     posterior,  "       "       "         "       "    left. 

If,  on  tho  other  hand,  we  know  tho  shoulder  and  the  situation  of  the 

head,  the  diagnosis  is  likewise  complete. 
If  wo  tind: 

Right  shoulder,  head  to  the  left,  the  back  must  be  anterior. 
"   .     "       right.  **      "         "     •'  posterior. 
Left  "  "         "        left      "      "         "     "  posterior. 

'«  "  "         "       right,  "      "         "     "  anterior. 

TTence  it  is  sufficient  for  us  to  know  two  terms  of  the  problem  to  enable 
ua  to  find  the  third.  If  instcjul  of  the  acromial  variety  we  have  to  dei»l 
with  tho  cubital  variety — in  other  words,  if  the  elbow  is  the  most  accessi- 
ble part — its  recognition  is  sufficient  to  establish  the  diagnosis.  The  elbow 
is  characterized  by  the  projecting  olecninon,  limited  on  its  right  and  left 
sides  by  two  other  prominences,  tho  epi-condyle  and  the  epi-trochlea.  Tho 
bend  of  the  elbow  is  formed  by  the  forearm  and  the  arm,  and  it  is  only 
necessary  to  follow  either  one  of  these  parts  to  convince  us  that  it  is  the 
elbow  Ave  are  touching.  .The  fore^irm  will  lejud  to  the  hand,  recognizable 
by  being  in  tho  axis  of  the  arm,  by  the  length  of  the  fingers,  the  apposi- 


tion  of  the  thumb,  ami  the  inequality  of  the  ftngers.  In  order  to  distin- 
guish which  hand  we  are  touching,  it  ia  best  to  detormino  tho  cliaraetoris- 
tios  and  Uie  aituiition,  and  to  substitute  montally  our  own  for  it.  The 
one  we  can,  as  it  were,  saperimiMjso  upon  tlieone  felt  will  indicate  whether 
it  is  the  right  or  the  loft  band.  This  gives  us  tho  shoulder,  or  the  elbow 
indicates  the  situation  of  the  axilla;  in  either  case  tho  diagnosis  is  com- 
plete. Pajot  advises,  in  doubtful  cases,  to  nmko  traction  on  the  hand  felt 
externally  and  compare  it  with  one'a  ownj  this  will  show  whether  it  is 
right  or  left. 

If  the  hand  is  outside  the  vulva,  it  is  sufficient  to  compare  it  with  either 
one  of  ours  to  show  whether  it  is  the  right  or  the  left;  but  there  Ih  a  more 
scientific  and  equally  reliable  procedure.  Take  the  protruding  hand  and 
turn  it  palm  upward,  the  border  inferior  to  the  syraphysi.s  pubis;  tho 
thumb  will  always  be  turned  tt)  the  thigh  homonymous  to  the  hand,  to 
the  right  thigh  in  the  case  of  the  right  hand  and  vi<:6  vtrsa.  When  the 
shoulder  is  known,  we  need  but  follow  the  arm  to  reach  tho  axilla,  and 
thus  the  situation  of  the  head  and  the  diagtiosis  is  complete. 

When  the  hand  depends  freely  from  tho  vulva,  tho  arm  in  its  natural 
attitude,  simple  inspection  of  the  hand  will  complete  the  diagnosis. 

Tho  hand  gives  us  the  shoulder;  besides,  tho  back  of  the  Imnd  always 
turns  away  from  the  side  whore  the  heail  is.  This  gives  us  two  terms  of 
the  problem,  and  we  can  find  the  third  without  difficulty  and  complete 
the  diagnosis.     But  examination  of  the  hand  suffices. 

The  hand  gives  us  the  shoulder;  the  dorsum  of  the  hand,  the  situation 
of  tho  head:  the  direction  of  tho  thumb  indiotitos  tho  direction  of  the 
back;  for  when  the  back  is  posterior,  the  thumb  points  upward  from  the 
symphysis.  When  the  Ijack  is  anterior,  tho  thumb  is  diroctoJ  downward 
toward  the  anus. 


* 


Mechanism  op  Labor  in  Presentation  ok  the  Trunk. 


4 


Presentsition  of  the  trunk  always  calls  for  the  iuterventimy  of  tho  obste- 
trician; its  spontaneous  termination  should  never  be  wailed  for.     Nevi^r- 
theleas,  in  some  cases.  Nature  may  oxpe!  tho  fifitus  unaided,  and  the 
validity  of  the  lawregivrding  the  unity  of  tho  mechanism  of  labor  is  shown,  ^A 
in  that  we  here  find  the  mecluinism  identical  with  that  of  the  other  prea-^B 
entations,  comprising  tho  six  Bto|)8  which  we  have  thus  far  encountered  ^ 
in  all  presentations. 

But  there  is  another  mode  of  termination  in  presentation  of  the  trunk; 
it  is  rare,  very  rare,  but  is  attested  by  different  authors,  and  consists  in 
the  spontaneous  transformation  of  the  presentation  of  the  trunk,  with- 
out intervention  on  tho  part  of  the  oljstetrician,  into  either  a  breech  or  a 
cephalic  presentation.     It  ia  known  as  spontaneous  version. 
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Spofiinueous  Verftion. 

Ill  general,  the  conditions  under  which  spontaneous  version  may  tab 
plaoe  arc:  the  beginning  of  labor,  when  the  contractions  are  still  of  littlo 
vigor  and  infrequent,  integrity  of  the  membranes,  a  notable  quantity  of 
liquor  amnii,  a  not  too  volumiuoua  foetus;  in  one  word,  all  the  factors  wliich 
give  to  the  foetus  a  certain  mobility.  Under  such  conditions  we  can  under- 
stand how  the  ftetus,  either  by  spontaneous  movements  on  its  part,  or  under 
tlie  sole  influence  of  nterine  contnictions,  may  be  displaced  and  undergo 
a  change  of  presentation.  We  see  the  shoulder  recede  from  the  superior 
strait,  and  tho  head  or  the  pelvic  extremity  take  its  place  at  the  level  of 
the  superior  strait;  this  is  called  spontaneous  version — cephalic,  when  it 

the  head;  podalic,  when  it  is  the  pelvic  extremity  which  is  substituted 
>r  tho  shoulder.  There  is  hardly  an  accoucheur  who  has  not  seen  simi- 
lar cases.  We  ourselves  have  observed  cephalic  spontaneous  version  in  a 
case  of  fibrous  tumor  of  the  uterus.  But,  wliat  is  still  more  extraordinary 
is  that  this  spontaneous  version  has  taken  place,  in  some  rare  instances, 
after  rupture  of  tlio  membranes,  engagement  of  t)ie  shoulder,  and  even 
prolapse  of  the  arm  and  hand  into  the  vagina.  The  head  or  breech  being 
thus  substituted  for  the  trunk,  the  delivery  proceetls  in  one  of  tho  phases 
reguhirly  observed  in  one  or  the  other  of  those  presentations. 


Spontaneous  Evolution. 

But  in  some  cases  it  has  been  observed,  that,  while  the  shoulder 
mainod  the  presenting  part,  the  labor  terminated  spontaneously,  and  wliat 
is  still  more  remarkable,  sometimes  resulted  in  the  birth  of  a  living cliild. 
It  is  easy  to  understand  how,  normally,  when  the  pelvis  is  roomy,  tho 
child  small,  and  tho  contractions  are  vigorous,  the  dead  frotus  can  be  thus 
expelled;  but  living !  and  yet  Denman  and  P.  Dubois  enumerate  some 
incontestable  instances.  Of  course,  in  these  cases,  tlie  lalxir  is  always 
prolonged,  but  we  will  see  the  classical  six  steps  reproduced  therein. 

Fimt  step. — Redvclion  in  iize.  {Fig.  331). — The  uterine  contractions 
being  uniforndy  vigorous,  and  the  membrjines  ruptured  long  since,  the 
uterus  applies  it^lf  closely  to  the  fa^tus  compressing  it,  rolling  it  up, 
and  bentling  it,  until  the  head  and  breech  seem  disposed  to  approach  one 
another.  As  a  con8<l^q^^ence,  the  prominence  formed  by  the  shoulders 
becomes,  as  Mme.  Lacliapello  remarks,  still  larger,  and  the  shoulder 
appears  to  be  fixed  at  the  level  of  the  centre  of  the  superior  strait 

Second  step. — Engagement. — Propelled  by  the  violent  uterine  contrac- 
tions, this  shoulder  engages  in  the  excavation,  but  its  descent  is  naturally 
dependent  on  the  length  of  the  neck  and  hence  limited.  The  liead  remain- 
ing at  the  border  of  the  superior  strait  in  the  iliac  fossiv,  the  neck  is  not  long 
enough  to  reach  the  full  length  of  the  excavation,  and  as  soon  as  the  neiik  is 
stretched  ad  maximum,  the  descent  of  tho  shoulder  is  necessarily  arrested. 

Third  step. — Internal  "otation. — After  the  lapse  of  some  consideral 


time,  dariag  which  the  fcptus  usually  succumbs,  wo  oliaorvo — although  ^ 
we  liare  some  difficulty  in  understjimling  it — a  movomont  of  rotation,  H 
which  bringg  the  presenting  shouldor  under  the  symphyBia  piibia.    This 
movement^    communicated   to  the  shoulder,  being   transmitted    to   tho 
head,  the  latter  glides  along  the  border  of  the  superior  stmit  and  becomes  B 
fixed  above  tlie  symphysis  pubis  (see  Fig.  333).     Hence  the  ftotus  occu- 
pies the  following  position:    immediately  above  the  8ymj)hysi8  pubis   is 
the  heatl,  fixed  there  by  tho  right  or  left  aub-maxillary  region,  according  to 
the  original  {wsition  of  the  presenting  shouldur.     Tlio  neck,  as  in  face 
presentations^  in  stretched    to  tho  height  of  the  symphysis,  against  the 
posterior  wall  of  which  it  is  applie<l.     The  anterior  shoulder  is  fixed 
under  the  symphysis  pubis,  and  the  posterior  shoulder,  with  the  remainder 
of  the  fi.vtus,  is  situated  in  tho  posterior  portion  of  the  pelvis  (see  Figs. 
233,  233). 


Vn.  SBl.— Pnisr  8np. 
Bmownom. 


EvoAonixiiT. 


Fourth  »lep, — Disengaffemfini  of  the  trunJc. — Then  Itcgins  tho  fourth 
step.  The  anterior  shoulder  remaining  (ixed  under  the  syniphyHJs  [mbls, 
and  api)earing  first,  the  uterine  contractions  force  the  posterior  shoulder 
(and  the  rest  of  the  fa'tus)  from  above  downward,  making  it,  in  its  de- 
scent, sweep  along  the  j^Kjsterior  wall  of  the  excfivation.  At  hist,  urged 
on  by  the  contractions,  it  distends  tlie  perineum,  passes  the  posterior 
commissure,  and  is  followed  by  tho  axilla,  the  thorax,  tho  hips,  tho 
breech;  and  then  tho  shoulder  fixt>d  nuder  tho  symphysis  i«  disengaged 
in  its  turn,  while  the  head  roniains  in  the  uterus  to  tho  hist.  Properly 
speaking,  there  is  no  such  tiling  as  delivery  of  the  fcetua  doubled  on  itself, 
but  a  gliding  along  the  untero-lateral  portion  of  the  pelvis  exoeute4l  by 
the  posterior-lateral  position  of  the  fa'tus,  of  which  i\\p  Hujwrior  part — 
le   shoulder — remains   fixed   under   the   symphysis,   and    the    itiferior 
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part  clocs  not  come  forth  until  tlie  other  side  of  the  foetus  is  rtelivere<i. 
Supposing,  for  exampU^  that  tlie  left  shoulder  is  fixed  under  the  sym- 
physitf,  we  see  successively  evolved  over  tlie  i>erineum  the  right  shoulder, 
the  right  axilla,  the  right  side  of  the  thonix.  the  right  hip,  then  the  feet, 
the  left  hip,  the  loft  side  of  the  thorux,  and  at  last  the  left  shoulder;  the 
head  alone  remaining  in  the  uterus  (Fig.  2'->i.) 

Fifth  stejh^External  totation  of  the  iriink,  internal  rotation  of  the 
head. — Then  occurs  the  external  rotation  of  the  trunk,  which  corresponds 
to  Jin  internal  movement  of  the  head;  the  latter  readjusting  itself.  an<l 
turning  at  the  same  time,  in  such  a  way  as  to  put  the  occiput  in  direct 
contact  with  the  snjwrior  honler  of  the  symphysis,  and  when  tliis  rota- 
tion is  accompiislied,  the — 


Flo.  arM-Foi-RTH  Stkp.— Dbes- 
aAacKEMT  or  thk  TnrirK. 


F:o.  ZSi.-\srtMt  Burr  Docits. 


Sixth  step — Disengagemeiit  of  the  Itead—m  effected  as  in  presontjitions 
of  the  pelvic  extremity,  by  the   8ub-occipitul  diameters, 

PrognosiH. — The  prognosis  of  delivery  by  the  trunk  is  always  vory  seri- 
ous. Besides,  we  must  endeavor  in  every  case  to  recognize  this  presen- 
tation before  labor;  for,  as  we  will  see,  we  can  transform  it  into  a  vertox 
presentation  by  means  of  external  manipulations.    But,  if  labor  has  com- 
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mcnced,  and  external  version  is  impossible,  8j>ontaneous  delivery  should 
7iever  be  waited  for,  and  recourse  must  be  ha<l  to  version  by  internal 
manipulations,  which,  however,  is  not  alwa}'s  devoid  of  danger  for  motlicr 
and  foetus.  Hence  the  prognosis  is  always  grave  in  proportion  to  the 
time  elapsed  since  the  onset  of  labor,  as  the  difficulties  of  intervention 
increase  pari  passu.  Roederer,  Kleinwiichter,  and. some  other  authors, 
report  a  few  rare  cases  in  which  the  fcetus  in  its  passage  was  actually  bent 
doable,  as  shown  in  Fig.  235. 

F(ETAL  Deformities. 

Capttt  Siiccedaneum. 

In  presentations  of  the  trunk,  the  caput  occupies  the  shoulder  which 
corresponds  to  the  pelvic  cavity,  and  when  the  arm  hangs  from  the  vulva, 
it  is  often  livid,  tumefied,  and  covered  with  blebs.  We  must  be  on  our 
guard  not  to  look  upon  this  as  a  sign  that  the  foetus  is  dead,  since  it  is 
merely  the  ecchymosis  which  produces  this  appearance,  and  the  heart- beats 
alone  can  decide  whether  the  foetus  be  alive  or  dead. 

Deformities  of  the  Cranium. 

As  in  breech  presentations,  the  foetal  head  is  but  little  deformed  and 
closely  approaches  the  normal  type. 


CHAPTER   IX. 
rNTLlTEXCE  OF   PARTURITION  ON  xMOTHER  AND  INFANT. 

Influence  ox  the  Moth e it- 
XT  is  impossible  that  an  act  so  important  as  parturition  should  not 
-^  react  on  the  economy  of  the  mother  and  of  the  infant;  henco  it  should 
not  surprise  U8  to  oljservo  the  8U|X!rvention,  in  the  oni'  as  well  as  the 
other,  of  functional  modifiaitions  which  we  must  rapidly  pass  in  review. 
All  the  systems,  the  entire  economy  of  the  mother,  are  more  or  less  influ- 
enced by  parturition,  but  only  n  few  of  these  are  more  especially  involved. 

Innervation. 

We  observe  a  series  of  doningementa  which  vary  according  to  the  indi- 
vidual. Whilo  most  women  jinticipato  the  end  of  pregnancy  and  the  be- 
ginning of  tabor  with  joy,  some  are  an.\iou:>  becomtf  subject  to  melancholy 
and  grief,  which  give  place  to  actual  alarm  when  the  first  uterine  contrac- 
tions set  in.  Later,  when  the  labor  is  fairly  under  way,  this  dread  disappears 
in  a  large  majority,  and  changes  in  some  to  apathy,  a  profound  resigna- 
tion; in  others,  to  irritsition,  or  excitement,  which  is  manifested  in  words 
and  actions.  Thus  we  find  among  women  a  number  of  varieties,  which 
moat  frequently  depend  both  on  their  courage  and  their  nervous  sus- 
ceptibility, but  also,  it  should  be  added,  on  the  greater  or  lesser  intensity 
of  tlieir  pains. 

It  is  indeed  incontestable  tliat  certain  women  suffer  more  than  others, 
and  this  alone  suffices  to  explain  how  labor,  so  well  borne  by  some,  gives 
rise  in  others  to  an  agitation,  a  nerv'ous  excitement,  which  may  in  certain 
cases  be  increased  to  delirium.  It  is  readily  understood  that  primiparity 
plays  a  prominent  part  from  this  point  of  view.  In  general,  howuver, 
viewed  from  the  nervous  phenomena,  labor  may  bo  divided  into  two 
p<M-iod8  which  correspond  to  those  of  pirturition.  During  the  first  per- 
io<l,  that  of  dilatation,  impatience,  agitation,  and  excitement  predominate. 
Owing  to  their  incapacity  to  ascertiiin  for  themselves  the  progress  o\  tho 
labor,  tho  women  become  enervated,  agitated,  despondent;  they  ex- 
press their  j^ains  by  lamentations  rather  than  by  screams  or  tears — a  re- 
bellion as  it  were,  which  mukes  them  bewail  every  pain,  and  manifest 
their  impatience  in  a  more  or  le.sa  expressive  way.  Now  it  is  pjiins  in 
the  kidneys,  now  cramps,  now  shivering.  Nothing  is  more  variable  than 
these  nervous  phenomena  in  women,  but  the  most  prominent  is  the  feeling 
of  fatigue,  which  among  many  finds  expression  in  phrases  which  are  re- 
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peatcd  almost  periodically,  e8|)et':ially  ia  priiniparae,  8uch  as:   "  What  time 
18  it?"    "  Put  me  to  sleep." 

As  soon  ae  the  stage  of  dilatation  is  passed,  the  scene  generally  clumges, 
tad  as  the  expulsive  efforts  become  manifest,  it  is  not  nnusnnl  for  women 
to  bear  the  uterine  contractions  mucli  better,  althougli  they  are  much 
more  painful.  The  woman  now  fools  the  progress  of  the  ]al)or;  and  nl- 
thongh  she  cannot  absolutely  convince  herself  of  its  onward  march,  elw 
is  conscious  of  it,  and  it  is  not  rare  to  see  women,  until  then  ver\'  excittnl, 
take  fresh  courage,  and  aid  the  uterine  impulses  by  their  individual  ef- 
forts. Not  nntil  the  last  jiains  occur,  when  the  head  is  about  to  be  de- 
livered, do  we  see  this  excessive  agitation  recur,  and  then  mainly  in  cases 
'where  the  hc-ad  takes  acerbiin  time  in  passing  the  vulva.  Whenever  this 
disengagement  is  prolongeil,  we  observe  that  the  patients  ugain  bocomo 
irritiible,  unmunageable,  and  manifest  by  screams,  sometimes  truly  sav- 
ige  in  their  nature,  lx)th  their  suffering  and  their  impatience.  In  reganl 
to  the  circulation,  we  have  pointed  out  the  modiiications  of  the  pulso 
during  the  contraction.  But  it  is  a  noteworthy  fuct,  that  in  genenil  the 
circuhition  is  not  accelerated  as  much  as  might  be  supposctl.  Intleod, 
the  pulso  remains  usually  calm,  and  even  at  the  height  of  the  greatest 
efforts  of  the  parturient,  it  beats  generally  from  70  to  80;  only  when  the 
labor  is  excessively  prolonged,  in  other  words  when  it  t-easos  to  Ije  physio- 
logical, do  wo  observe  un  elevation  of  the  pulse,  which  indicates  the  path- 
ological suffering  of  the  (mtient. 

Oalorijuxiiion. 

It  is  unquestionable  tliat  in  the  parturient  cjilorification  is  profoundly 
motlitied:  even  without  resorting  to  the  thermometer,  it  is  only  nocessary 
to  examine  a  woman  during  the  stage  of  dilatjitjoii,  and  tliat  of  expulsion, 
to  assure  ourselves  of  the  fjict.  During  the  stage  of  dilativtion.  unless 
there  are  pathological  phenomena,  the  skin  remains  cool  and  thu  face 
Only  expresses  titigue.  But  in  proportion  as  the  Btngv  of  expulsion  is 
prolonged,  the  face  becomes  flushed,  sullen;  the  pulse  becomes  strong, 
tremulous;  the  skin  covere<l  with  sweat;  and  these  phenomena  are  inten- 
sified as  the  expulsive  effort*  become  more  forcible,  more  vigorous,  and 
frequent.  Since  the  use  of  the  thermometer  has  become  a  miittcr  nf 
routine,  this  elevation  of  temperature  has  been  measured  directly;  but, 
stmngo  to  say,  it  is  really  much  less  than  would  be  supposed — at  least, 
tliat  is  the  result  of  contem|ioniueoua  research. 

We  are  indel)te<l  to  Winckcl  for  the  most  complete  work  on  this  subject. 

In  tracing  this  question  to  its  source,  Winckel  shows  that  Sanctorius 
in  1G38,  aftd  Martin,  in  1740.  were  the  first  to  apply  the  thermometer  to 
the  study  of  human  tempfriitiire;  an<l  to  tiranville,  in  182.5,  we  owe  the 
first  observations  on  the  parturient.  Homo  showed  that  in  a  normal  de- 
Uvery  lasting  threo  hours  the   temperjiturc  of  the  uterus  was:     Before 
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lalior  108=  F, ;   after  laljor  105°  F.      The  pulso  of  the  mother  was  *0, 
tluit  of  ttie  eord  140. 

In  a  delivery  at  the  seventh  month,  the  temjierataro  of  the  ateroB  was: 
Before  labor  1()()°  F. ;  after  labor  99°  F. 

In  a  forceps  delivery  which  lasted  thirty-eight  hours:  Six  hours  before 
delivery,  in  the  intervul  between  pains  118°  F. ;  during  strong  ]mina 
120'  F.;  after  delivery  110"  F.;  pulse  of  the  mother.  110. 

In  a  delivery  lusting  forty  hours,  the  temperalure  was:  Immediately 
after  labor  115°  F. 

Hohl  took  tlie  tenijwrature  in  the  hand,  the  mouth,  and  the  axilla,  and 
found  GH°  F.    in  tlie  hand,   95°  F.   in   the  axilla,  and  91.6^  F.   in   the 
mouth.   He  also  showed  that  lowering  of  the  temperature  slowed  the  fcetal* 
pulse,  while  its  elevation  iuxselerated  it,   but  tliat  the  relation  was  not 
absolute. 

Frirke  measured  the  temperature  of  the  vagina  and  uterus  before  and 
during  menstruation,  ami  tluit  of  the  vagina  during  pregnancy;  he  con- 
cliuled  from  his  observations  tlmt  the  vagina  is  always  warmer,  not  only 
than  the  axilla,  but  even  than  the  uterus. 

Gierse  denied  any  influence  to  menstruation,  and  declared  that  preg- 
nancy produced  but  little  change  in  the  torapeniture. 

Biirensprung  gave  tliis  average  tempeniture  of  tlie  vagina:  Before  labor 
ttn.')''  F.;  during  pains  100°  F.;  after  labor  101°  F.  He  slinwed.  besides, 
tluit  the  temperature  of  the  fa?tu8,  taken  immediately  after  delivery,  is 
about  1°  F.  higher  than  that  of  the  mother. 

llcoker  admitted  that  tlio  normal  pains  do  not  elevate  the  temperature, 
which  rises  only  when  tlie  pains  are  very  strong,  and,  so  to  say,  InsuflBcienL 

Winckel,  in  1862.  declared  that: 

Ist,  In  normal  labor,  the  bodily  temperature  rises  slightly  from  \  to 

2d.  The  rise  of  temperature  during  labor  is  not  progressive;  still,  as 
labor  proceeds,  oscillations  in  the  normal  temperature  can  be  clearly  de- 
monstnited. 

3d.  Ihiring  labor,  oscillations  of  1°  F.  are  not  rare. 

4th.  After  all  normal  labors,  the  temperature  rises  during  the  Brst 
twelve  hours  on  an  av*»rage  1''  F..  and  falls  in  the  next  twelve  hours. 

L(?lmiaiin,  on  the  other  hand,  claimed  a  consttint  and  rapid  rise  of  tem- 
perature during  labor,  proportionate  to  the  intensity  of  the  pains  and 
especially  the  duration  of  the  labor,  to  104°  F.  and  even  higher;  while 
it  falls  immediately  after  delivery,  but  still  renmins  higher  than  during 
pregnancy. 

Schroeder  found  that  duriiig  pregnancy  the  vaginal  temperature  was 
on  an  average  0. 11S'J°  F.  higher  than  that  of  the  axilla  (maximum  0.03, 
minimum  0.05);  that  at  term  the  vaginal  temperature  was  on  an  avenige 
O.STS^F.  lower  than  that  of  the   uterus,  and  he  ascribed  the  greater 
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heat  of  the  latter  to  the  fontua.  During  labor,  the  uterine  tomperaturo 
undergoes  a  moan  rise  of  0,165'*  F.,  but  ho  AV:ia  unable  to  determine  any 
diiference  due  to  the  paina.  Tamier  and  Chantreuil,  therefore,  are  in 
error  when  they  Btate  that  Scliroeder  admits  an  t-levation  of  one  dogreo 
during  pains. 

Schroeder  admits  tlmt  in  the  parturient  fi-niiile  the  temperature  uudcr- 
gnes  diurnal  variations.     He  found: 

From  8  p.m.       to  midnight,  100.27°  F.,  moan  of  39  ol>?ervations. 
"    midnight"    S.SOa.m.  100.'i3' "      "      "    11 
"     5,30  a.m.   "  11.30  a.m.  100.04*  "       "      "    50  " 

♦*  11..30A.M.   "     3.30  F.M.  100. 1'i" '*       "      "    48  '* 

"    3.30  p.m.  '*     8  p.m.       100.43""      "      "    62 

The  minimum  temperature,  therefore,  corresponded  to  the  time  from 
5.30  A.M.  to  11. 30  A.M.  Moreover,  the  temix'mture  of  parturients 
preeentB  many  individnul  variations,  independent  of  pathologicnl  states, 
it  oacilUites  between  98.6**— 102.8°  F. 

Gruber  m<-asured  the  temperature  in  the  vagina,  and  arrived  at  the 
following  conchisions:  mean  toirtpemtiiro  during  pregnancy,  morning, 
99.48**  F.;  evening.  99.3'  F.;  duriiicr  labor  99.35'  F. 

Moreover,  far  frf>m  rising  during  hibur,  the  temperature  seems  to  fall, 
and  ho  obtained  the  following  tigures,  of  mean  t-emperature; 


Prejrnancy. 

Labor. 

No.  of  cases. 

Mornittfc.     Eveniiifc. 

!»<  »lu;L,e. 

2tl  stugf. 

3d  Htage. 

22 

99.48°         99.2  " 

99.64' 

30 

99.48°         99.2:>'' 

99.43° 

28 

99.4G°         99.25° 

99.35° 

Mean  tern {wnitti rt'  during  pregnancy,  morning  99.43° F.:  evening 
99.25°  F.;  almost  immodiat(>ly  after  delivery  99. ;r  F. ; 

He  concluded  from  those  figures  that  tlio  temfieniture  rises  very  little 
during  normal  labor. 

Winckel.  finally,  wont  over  the  whole  ground  again,  and  arrived  at  the 
following  conolnsions; 

1st.  The  rise  of  temperature  in  normal  labor  oscillates  between  97.88° 
and  100.4"  F.     Tlu-  average  is  09.4"  F. 

2d.  The  temjieraturo  of  a  partuiiont  in  good  condition  is  slightly 
higher  than  the  norma!  human  tenifu-rature,  but  this  excess  of  tempera- 
ture is  small  and  docs  net  exoood  on  an  avontgo  0.3  to  0.5°  F. 

3d.  The  temj^eraturc  in  normal  parturition  ia  higher  than  during  nor- 
mal pregnancy;  this  excess  of  temperature  is  on  an  average  0.02°  to  0.04". 

4th.  The  course  of  temponitimi  in  normal  labor  eorrespondB  to  the 
diunial  curve  of  ordinary  temperature.  It  ?liow8  two  maxima:  from  8  to 
10  A.M.— 99.68°,  from  4  to  8  P.M.— 99.71°;  and  two  minima:  from  12 
noon  to  2  P.M.— '10.44°,  from  2  to  4  A.M.— 99.2G°  F. 

5th.  The  diiference  butweon  the  maximum  and  minimum  in  the  partu- 
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rientj  is  like  that  existing  in  u  non-gravid  female  in  good  health;  it  ia  on 
an  average  0.27°  F. 

(jtlu  During  the  stage  of  exptibion  tlu^  twmjyeratiire  seems  to  rise  a  little 
higher  tbi»u  during  the  stage  of  dilatatiou,  but  the  difference  ia  insignifi- 
cant: from  99.419°  to  99.476°  F. 

7th.  There  is  no  difference  between  primiparae  and  multipane  regard- 
ing the  tem]icniture,  and  the  maximum  or  minimum. 

8th.  Immediately  after  imrturition  and  delivery,  the  temperature,  !W 
compared  with  that  during  labor,  varies  according  to  the  time  of  day 
when  it  is  taken;  that  is  to  say,  it  diminishes  at  the  hour  when  the 
normal  remission  oconrs,  and  rises  corresponding  to  the  regular  diurnal 
elevation. 

0th.  Immediately  after  labor,  the  temperature  rises  al)ove  that  daring 
deHvi-ry,  but  the  dijference  is  very  sliglit. 

10th.   As  in  women  in  liealth,  the  temi)cniture  of  the  parturient  female^ 
in  good  condition  is  much  more  constant  tiian  pulse  and  respiration. 

Peter,  who  measured  the  uterine  tenii)erature  before,  during,  and  after 
labor,  arrived  at  the  following  conclusions: 

In  women  at  term,  the  intra-utcrinc  temperature  osoillatea  about  99. 
86''  F. ;  that  is  to  say,  it  ia  O.'.Ui"  F.  higher  than  the  normal  intra-nterine 
mean  in  a  state  of  vacuity,  which  is,  99.5''  F.  The  axillary  temperature 
remains  normal.  During  labor,  the  temi>erature  of  the  uterus  increases 
on  an  average  by  0. !)"  F. ;  that  of  the  axilla  by  0. 3G°  F.  After  delivery, 
the  mean  uterine  tcmju-ruturo  is  100.7''  F. ;  or  1.26°  higher  than  the  nor- 
mal mean,  or  0.9°  F.  higher  than  before  labor. 

According  to  Heimig,  the  iutrii-uterine  temperature  risM^s  during  the 
contniction,  at  most  by  0.18°  F.,  and  the  axillary  teni[>umture  also  riae3 
during  the  contraction,  while  Frankenhauser  states  that  it  diminishes. 

RfspirattoHi 

Tlie  following  conclusions  are  likewise  drawn  by  Winckel: 
L  The  frequency  of  respimtion  in  parturients  is  greater  than  in  preg- 
nant women,  and  in  women  not  in  labor,  'iO.7  to  18.7. 

3.  The  frequency  of  respiration  is  nobibly  greater  in  the  intervals  tlian 
during  the  contractions.  The  difference  between  these  two  states  is  6.8 
per  minute. 

3.  Respiration  remains  normal  in  the  ast^ending  perjo<l  of  the  eontr 
tion.  It  diminishes  at  the  acme,  to  become  accelerated  in  the  decliui 
period  of  the  contraction. 

4.  Respiration   goes  on  accelerating  in  the  intervals  of  contractions,  in 
proportion  as  labor  progresses  and  the  contractions  become  stronger;  on^ 
the  other  hand,  it  diminishes  all  the  more  during  ihe  contraction. 

5.  The  mean  in  primiparse  is  21.5,  in  multipane  20.4. 
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6.  The  frequency  of  respi ration  runs  parallel  to  the  elevation  of  tem- 
pernture;  it  diminishes  as  the  temperature  falls. 

Dige^tim  Functions. 

The  digestire  functions,  usually  little  intorfered  with  at  the  bejjinl 
of  labor,  participate   in  the  general    disturbances  jKirturitioii  iinpre 
upon  the  system.     Some  patients  are  tormented  with  nausea  and  vomitiiij 
from  the  onset  of  labor:  in  others,  vomiting  is  altogether  absent,  but  U 
is  frequently  observed  at  the  time  dilati\tion  is  completed,  and  also  whei 
the  bead  passes  the  cepix. 

Finally,  Glaesner  ha«  shown  by  his  ol>8ervation  on  one  hundred  and' 
ninety  cases,  that  a  woman  loses  on  an  average,  in  cousequence  of  parturi- 
tion, fourteen  and  a  half  pounds  of  her  weight,  or  almost  the  ninth  par^fl 
of  the  weight  of  a  pregnant  woman  who  reaches  the  tenth  lunar  moiith^ 
of  pregnancy  (a  mean  of  10.45  percent.).  This  Hgure  represi-nts  the 
weight  of  the  ovum,  of  the  blood  lost  during  delivery,  of  the  excrement 
expelled  during  the  lal>or,  and  the  cutaneous  and  pulmonary  exhalations. 
After  twin  pregnancies,  the  loss  amounts  to  i;J.2  per  cent.  It  ia  less  iu 
primipara  than  in  pluripono  (NaegoK-  and  Urenser). 


Influence  on  the  Child. 


laborJH 


The  foetal  circulation  and  respiration  are  chiefly  influenced  by  labor* 
During  the  contraction,  the  f(jbtal  pulsations  are  at  first  accelerated,  then 
they  diminish  in  frequency,  and  even  cease  altogether  whun  the  contmc- 
tion  is  prolougeii  and  vigorous.  As  the  foetal  respimtion  is  intiuiatoly 
connected  with  its  circulation,  interference  with  oiu*  luifortunukdy  im- 
plicates the  other.  Under  normal  conditions,  the  fiptus  within  the  uterus 
ia  in  a  state  of  apnwa,  and  it  is  only  when  its  utero-plarontiit  tnn.'ulution 
ia  interfered  with,  and  the  oxygenation  of  its  blood  thus  prevonkd,  that  j 
the  foetus  endeavors  to  supplement  this  placental  respiration  by  itispira-W 
tory  efforts.  But  the  latter  cause  the  penetnition  into  its  rcHpiratory 
passages  of  liquor  amnii  and  mccottium  instead  of  air,  and  seriously  jeop- 
ardize its  life.  Still,  in  certain  cases,  especially  face  presentatiottin,  where 
the  mouth  of  the  foetus  is  in  line  with  the  anterior  |jart  of  the  vagina, 
when  the  fa.>tua  nuikes  respiratory  t^llorts  Itefore  being  delivered,  its  air 
passages  may  aspirate  a  certain  amount  of  air,  which,  though  minimal, 
may  suffice  to  save  its  life.  It  is  in  these  cases  that  a  peculitir  pheno- 
menon has  Ijeen  observed  which  has  been  termed  tlie  intra-uttTine  cry. 
The  infant,  still  within  the  maternal  orgjins,  cries  before  being  born. 
Though  so  rare  that  it  has  been  disputed  by  Velpeau.  this  intni-uterine 
cry  may  occur,  for  it  bus  been  most  precii?elv  demonstrated  by  Haude- 
locque,  Huguier,  Depaul,  Hubert  de  Louvain,  Ucyfeider,  and  Winckel. 


CHAPTER  X. 


DURATIOX  OF  LABOR. 

T^^IIE  conditions  which  influence  the  progress  of  lubor  are  so  numerous 
niul  vfiried  that  it  la  very  diflknilt  to  assign  to  it  an  average  duration, 
particuhirly  bt'causo  difft-reiit  authors  do  not  cakmlato  this  duration  in 
ono  and  the  sanio  way.  Some  writers  include  in  thoir  figures  all  the  pre- 
cursory phenomena,  others  leave  them  altogether  out  of  consideration. 
But  ubovo  all,  two  facts  can  be  demonstrated:  1st.  While  some  women 
have  a  rapid  delivery,  others  give  birth  to  their  children  with  extreme 
slowness,  and  this  independent  of  any  complications.  -  2.  Primipara'  al- 
most invariably  Ix-ar  much  more  slowly  than  multipara3.  This  latter  fact 
is  80  marked  that,  reckoning  {«irturition  as  beginning  with  the  first  jiains, 
and  counting  the  number  of  liours  necessary  to  effect  expulsion,  we  can 
soy  that  in  priraipai-a?  the  mean  is  from  twelve  to  fifteen  hours;  in  mul- 
tijjanv,  from  si.x  to  eight  hours.  The  same  stages  of  labor  are  not  of  .tho 
same  length  in  these  two  cUisses,  and  this  is  self  evidetit,  since  the  peri- 
neum and  vaginal  orifice  offer  a  much  greater  resistance  iii  the  former 
than  in  the  latter,  and  considerably  prolong  the  second  stago  in  primi- 
parae.  Thesjime  is  true  of  the  first  stage.  There  is  hardly  an  accoucheur 
who  has  not  experienced  that  truly  oxaspeniting  slowness  with  which  the 
dilatation  of  the  cervix  proceeds  in  certain  primiparw,  while  orrlinarily 
it  takes  place  more  regularly  and  sometimes  quite  rapidly  in  multipane. 
Even  this  dilatation  does  not  proceed  in  a  strictly  progressive  nmnner, 
for  in  primiiMiiw  it  tfikcs  nearly  twice  a^  long  for  the  cervix  to  dilate  to 
the  diameter  of  a  silver  dollar,  ais  it  does  from  that  width  to  complete 
dilatation;  uiul  in  multipanB  it  is  not  unusual  to  see  tho  cervix,  after 
having  dilated  to  the  size  of  a  silver  dollar,  give  jmssage  with  one  or  two 
pains  to  the  head  and  trunk  of  the  foetus,  the  delivery  terminating  in  a 
quarter  of  an  hour,  or  an  honr  at  moat, 

Cazeaux  ascribes  some  imi>ortance  to  heredity,  and  Depaul  to  race' 
and  climate.  According  to  him.  the  Flemish.  Alsatians,  and  Germans 
have  a  slower  delivery  than  the  French.  Burns  had  also  maintained  that 
Americans,  IVrsians,  and  Africans  have  a  more  nipid  delivery  tlian  Euro- 
peans. Country  women  have  a  shorter  labor  than  city  women.  But  it 
IB  impossible  to  lay  down  a  {KJsitive  rule  in  this  respect,  and  the  accoucheur 
must  never  presume  to  predict  the  end  of  her  delivery  to  his  pjitient. 
Not  even  the  rupture  of  the  membranes  can  serve  as  a  certain  guiding 
point  in  this  respect,  for  we  have  seen  above,  that,  according  to  Churchill, 
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among  814  women  the  torminntion  of  labor  after  the  rupture  varied  from, 
one  to  one  hundred  and  fifty  hours.  Still,  in  in  a  pvnenil  way  it  may  1h» 
admitted  that,  in  priniipira?  and  under  normal  conditions,  the  loruiina- 
tion  of  labor  is  acoompliuhed  within  four  or  fire  liours,  and  in  multipane 
within  an  hour  after  rupture  of  the  membranes.  But  this  termination 
may  vary  from  different  causes — size  of  the  ftttus,  presentation,  position, 
uterine  contractions,  etc. 

Much  difference  of  opinion  also  prevails  regarding  the  influence  of  age: 
some  consider  that  ailvaucod  age  of  a  woman  at  lier  firat  delivery  is  a  cause 
of  tardy  labor;  others  look  uj)on  this  circumHlance  as  of  no  signifieancc. 
Still,  it  is  an  incontestable  fact  that  very  young  subjects  have  generally  a 
much  more  rapid  delivery  than  otlaTs.  We  ourselves  had  opportunities 
of  seeing  a  certain  number  of  very  young  women  delivereii  rai)idly.  One 
of  these  women  was  little  more  than  a  child.     There  were: 


I 


1.  At  I'-j  years  and  some  months 

2.  At  14  years  and  six  months 

3.  From  15  to  16  years 

4.  At  17  years 

5.  From  17  to  18  yeara     . 


1  case. 

1  case. 

2  casea.J 
1  case, 

5  cases. 


10  cases. 

All  these  women  had  not  only  natural,  but  rapid  deliveries. 

The  view  that  labor  is  protracted  in   old  primipara?  was  disputed  by 
Mme.  Lacha))elle  and  Cazeanx,  but  has  been  again  advanced  in  1872  by  fl 
Cohnstoin  and  Ahlfeld.  " 

Coccio  occupies  a  slightly  different  standpoint,  since  his  studies  were 
confined  to  the  inuoeuousness  of  labor  in  old  primijiara?,  and  not  to  the 
duration  of  labor;  but  he  admits  implicitly  that  labor  is  protracted,  for  ho 
says  with  Pajot:  '*  These  difficulties  in  parturition  are  not  due,  Jis  the  older 
authors  maintainefl,  to  ankylosis  of  the  coccyx,  but  to  the  stage  of  dilata- 
tion which  is  prolonged,  and  to  the  resistance  of  the  soft  jwrts;  there  is, 
if  I  may  be  allowed  to  use  the  expression,  a  sort  of  general  cornilication." 

While  admitting  all  this  in  a  general  M'uy,  Ave  believe  that  ankylosis  of 
the  coixyx  sometimes  plays  a  prominent  psirt.  We  recently  had  a  very 
good  example  of  this.  Tiio  case  was  that  of  a  primipara  aged  thirty-six 
years,  in  whom  we  Avure  permitted  to  clonionstrate  this  ankylosis  of  the 
coccyx  directly,  the  head  being  unable  to  pass  it.  We  were  obliged  to 
apply  the  forceps,  and  for  nearly  six  weeks  the  woman  suffered  a  fi.xed 
pain  at  the  Ica'cI  of  the  coccygeal  region,  which  njusundoubteJly  duo  to  the 
injury  inflicted  on  the  sacro -coccygeal  articolatiou  by  the  head  at  the  time 
of  its  disengagement. 
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"VTT'E  have  iihove  discussed  the  means  of  rooognizing  twin  preornancy. 
'  ^  "We  need  not  repejit  this  siilijoct  hero,  but  l>efore  examining  the 
peculiarities  presented  by  twin  delivery,  it  will  be  well  to  point  out  the 
frequency  of  irregnlar  presentiitiona  of  tho  fcetus.  Since  the  accommo- 
dation of  the  ftetus  is  ronderod  more  difficult,  sutih  irregular  presenta- 
tions are  self-evident.  On  referring  to  tho  statistics,  wo  find  that  the 
children  may  present  in  the  following  modes: 


Pr«»eii tat  ions. 
BiJtli  vertex 
Both  breed  I    .     . 
The  1st  viM'tex  | 
The  •-'<l  bn?ech  \  ' 
The  Itit  breech  } 
The  2d  vertex    \  ' 
The  1st  bieeeh     | 
The  2d  sliouldi-r  f 
The  !st  vertex     I 
Thp  2d  sliuuldcM-  J" 
The  1st  face     ) 
The  2<l  vertex  f  " 
The  iHt  vertex  f 
The  aii  face      f  " 
Both  iihuuldei'u   . 


Cazeaux. 
88G  deliveries. 

184  tirties,  47  percenL 
33     "        11 


Depaul. 

4  deliTcrles. 


40 


60 


1!I8  ddiTcrlei.  KJelnwftchtn-. 

64  times,  4(5.7  i>er  cent.    49  i>er  ceat, 
15     "        10        '•  7        '• 


38.5 


Table  ov  Twin  Presentation's  (Depaul),  138  Cases. 


Both  vcrt<?x 
The  IsL  verl^'x 
The  1st  bitfBch 
Both  breech 
The  1st  vertex 


"     "    breet^h 
Both  foothng- 
Tlie  Ist  vertex 


with  baud 
It 

I' 
breec-h    . 

face  and  liumib 


the  2d  breech    . 
**    3d  vertex 

the  2d  shoulder 
*'     "    vertex  witli  hand  i 
"     "        "      and  feet 
"    "  breech     "     •' 
"    "   shoulder"     " 

the  2d  footling, 

or  arm;    '*  "  vertex    . 

"  "  face        .        . 

"  "     "    with  feet  and  hands 

"  "  knee     **      "      or         " 

*'  '•  breech  witli  feet 

•'  "  vertex    .... 


r>2  limea. 
3.1     '• 


In  twin  pregnancy,  parturition  frequently  occurs  before  term.  Dejiunl 
says,  "twin  delivery  most  commonly  does  not  differ  from  single  delivery, 
except  in  that  the  series  of  phenomena  whicli  precede  and  accompany  the 
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birth  of  the  child  in  tlie  hitter,  are  reproduced  twice  in  the  former."  Stt!l 
wu  soe,  according  to  the  jibovw  tabulation,  that  irri'gulur  prcscutJitions 
are  fi'oquentlj  oucouiitcretl  and  the  inter voutiou  of  the  obstetrician  is 
often  required.  Besides,  oven  in  cases  wiiere  tlie  jjresentation  is  regular, 
the  course  of  labor  \s  not  rarely  moditied.  In  the  lirst  place,  the  uterine 
contractions  may  bo  feeble  during  the  stage  of  dilatation,  a  fact  attribu- 
Uiblc  to  the  excessive  distension  of  the  organ,  and  liable  to  pass  away  after 
the  first  bag  of  waters  has  ruptured,  but  which  sometimes  persists 
throughout  the  entire  lal>or.  ^fo^eover,  this  excessive  distension  of  the 
uterus  leads  to  inertia  of  the  organ  after  delivery,  and  also  predisposes  to 
liemorrlmge  during  and  ttfter  parturition-  In  the  njajority  of  eases,  aft<;r 
the  birth  of  the  first  child,  the  uterus  rests  a  little  while,  a  quarter  of  an 
hour,  a  half-hour,  or  an  hour  at  most;  then  laljor  ie  resumed  and  the 
second  fn'tus  expelled.  But  this  is  not  always  the  cnse,  and  in  cert;iin  in- 
stances the  interval  wliich  separates  the  birth  of  the  two  children  may 
amount  to  several  hours,  several  days,  and  .^metimes  even  some  months. 
We  have  alluded  to  thcs.)  facts  in  the  article  on  "  Super-ftetation."  The 
courae  to  be  pursued  in  twin  births,  us  well  us  the  delivery  and  d^'Btociji, 
will  farm  the  subject  of  separate  chapters. 


CHAPTER  XI  r. 


CARE  OF   THE   MOTHER  AND  INFANT    UL'lUNd    LABOR. 


Care  of  the  Mof/urr. 

n^IIE  attentions  whic}j  the  acoouoluMir  hus  to  givu  to  ii  woman  in  labor 
-*-  are  so  intimate  in  their  rmtnrf.  so  delicate,  that  tlio  first  duty  which 
the  attehtiant  must  impose  upon  himself  is,  to  rct^pc'Ct  a«much  na  |>088ible 
the  sense  of  shame,  and  the  sensibility  of  his  jiationt,  hence  to  proceed 
always  with  patience  and  gfiiilouess.  to  spuro  the  woman  all  unnecessary 
examination,  not  to  expose  her  person  except  when  forced  to  d;)  so.  that 
is  ti>  say,  at  the  end  of  labor,  when  the  perinieum  must  be  watched. 
However  groat  the  repugnance  of  the  woman,  he  must  not  hesitate  then; 
and  though  in  multipane  delivery  under  cover  is  strictly  possible  in  cer- 
tain cases,  we  proscriVje  it  positively  in  primiparte  [The  better  rule  is 
never  to  allow  the  presenting  part  to  emerge,  except  under  the  eye — Ed.] 
It  is  utterly  impossible  to  watch  the  perineum  with  the  iifcessary  earo 
uidess  it  is  full}'  um^overed,  and  women  must  be  niiidc  to  understand  the 
ini]>ortance  of  this  supervision,  which  they  yield  to  without  opjKwition  after 
a  certain  time.  During  the  coursn  of  laWr,  however,  we  must  ulist^iin 
from  every  unnecessary  examination,  and  repetitions  should  be  avoided 
w  mitch  as  possible. 

Along  with  patience  and  gontlenoss,  the  acccmcki'ur  must  possess  cool- 
ess  and  decision.  His  coolness,  his  calmness,  will  permit  him  tu  resist 
the  pressure  brought  to  bear  upon  him  by  the  surrouuilings  of  his 
patients;  his  calmness  will  make  him  accept  patiently  all  those  more  or 
less  odd  demands  to  which  he  is  obliged  to  respond;  and  his  decision 
must  be  absolute  M'ith  him.  Indeetl.  in  certain  cases,  he  must  know  how 
to  comlwit  the  resistsince  of  the  patient  or  her  family,  atul  to  assume  the 
>nsibilitT  of  an  intervention  which  the  surrounding  friends  may 
stupidly  dispute,  but  which  may  occasionally  save  the  mother  and  tho 
child. 

Tliere  is  one  point  upon  wlucVi  we  cannot  lay  too  much  stress,  and 
timt  is  clcimliness;  not  the  ordinary  cleanliness  wlii(.'!i  consists  iji 
having  clean  hands,  but  one  which  extends  to  all  the  details,  even 
to  the  linen  and  the  instruments.  Modern  research  has  clearly 
demonstrated  that,  althougli  auto-infection  ocmrs  in  lying-in  worneti, 
the  accidents  to  which  they  are  subject  are  niiudi  oftciu'r  the  n-siilt  of 
communicated  infection,  of  contagion.     It  is  not  enough  tiiat  the  hands 
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or  itistrumcnte  are  washed  and  brushed  with  warm  water  and  soap;  tho 
hands  must  possess  a  special  cleanliness,  and  both  they  and  the  instru- 
munts  must  be  washed  with  disinfect-iut  solutions,  such  as  carbolic  acid, 
perniiingiinate  of  potassium,  boric  acid,  salicylic  acid,  or  others.  Instru- 
ments must  be  washed  with  water  and  alcohol,  and  kept  submerged  in 
antiseptic  solutions.  Nickel-plated  instruments  should  be  given  the  pref- 
erence over  others. 

The  accoucheur  must  sedulously  avoid  all  contact  with  other  patients, 
especially  those  suSering  with  contagious  or  oiganic  diseases  (eruptive 
fevers,  cancer).  The  nurses  should  be  chosen  from  among  those  who  at- 
tend only  lying-in  women,  and  be  attentively  watched  with  reference  to 
their  cleanliness  and  tlieir  regular  habits, 

riiysicians  in  charge  of  hospitiil  service  must  take  still  stricter  precau- 
tions than  others.  Indeed,  the  sanitary  condition  of  maternity  institu- 
tions is  rarely  absolutely  perfect,  and  tlierefore,  since  such  physicians  are 
more  exposed  tlian  others  to  contact  with  sick  women,  they  must  bo  still 
more  scrupulous  and  painstaking.  We  absolutely  prohibit  visiting  a 
parturient,  and  more  particularly  a  lying-in  woman,  after  leaving  a  hospi- 
tiil,  especially  if  the  physician  has  been  obliged  to  perform  or  even  assist 
at  an  autopsy.  But  there  is  one  condition  under  which  the  physician 
must  absolutely  abstain  from  attending  a  woman  in  labor,  and  that  is, 
when  ho  has  been  called  upon  to  cxainino  patients  with  foetid  lochia  (pner- 
perol  infections,  retained  placenta,  etc.).  In  fact,  in  such  cases,  no  mat- 
tor  what  attention  tlio  pliyaician  bestows  upon  his  hands,  they  retain  for 
twenty-four,  and  even  forty-eight  hours,  a  special  odor, which  clearly  proves 
that  organic  particles,  morbid  germs,  still  adhere,  and  we  buMeve  that  in 
such  cases  the  physician  must  substitute  in  his  stead  an  experienced  con- 
frere, so  as  to  avoid  grave  consequences.  Although  this  can  be  done  in 
cities,  it  is  otherwise  in  country  i)ractice.  In  the  latter  case,  the  physi- 
cian must  make  free  use  of  antiseptic  solutions,  and  avoid  examinations 
unless  their  necessity  is  absolute. 

The  physician  who  is  cjillcd  to  attend  a  case  of  labor  must  always  have 
with  him,  espociiilly  in  the  country,  a  certain  number  of  drugs  and  instru- 
ments, the  necessity  for  which  may  arise  at  any  moment.  The  obstetri- 
cal bug  must  always  conbiin  a  pair  of  forceps,  a  complete  catheter  (male 
and  female),  a  laryngeal  tube,  a  stethoscope,  linen  or  flannel  bandages 
one  and  a  quarter  inches  in  width,  chloroform,  laudanum,  and  ergot 
Since  ergot  in  substance  may  undergo  change  and  lose  all  activity  when 
long  powdered,  we  much  prefer  solutions  of  ergfotin,  among  which  that 
prepared  by  Yvon  seems  to  us  infinitely  superior  to  all  the  others.  Its 
strength  is  such  that  a  cubic  centimetre  of  the  solution  represents  exactly 
one  gram  of  ergot  of  rye  (or  one  minim  equals  one  grain).  Again,  should 
the  solution  be  intended  for  suHculaneous  injection  by  means  of  Col in'a 
syringe, which  holds  exactly  one  cubic  centimetre  (15  rJ[)  of  distilled  water. 
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the  dose  given  will  be  known.  Ergot,  when  injected  under  the  skin,  acts 
after  one  and  a  half  to  two  and  a  half  minutes,  while  by  the  mouth  it 
requires  from  six  to  ten  minutes  to  manifest  its  activity;  moreover,  the 
Bolution  (by  injection)  causes  neither  vomiting  nor  consecutive  abscesses. 
For  these  reasons  we  prefer  subcutaneous  injections  to  all  other  modes  of 
administration  of  the  drag,  and  during  the  three  years  that  we  have  cm- 
ployed  them  we  have  had  only  good  effects.  Arrived  at  tho  bodsido, 
the  obstetrician  must  assure  himself  that  everything  is,  in  readiness 
for  the  baby:  thread  for  ligating  the  cord,  snmll  compresses  and  bands 
to  hold  the  funis  in  place,  warm  water  for  tho  bath,  clothing  for  the  in> 
fant,  etc 

Tho  obstetrician  must  first  ascertain  the  hour  when  the  contractions 
commenced,  their  cliaractor,  assure  himself  of  the  facts  by  remaining 
near  the  patient,  and  not  until  some  time  has  elapsed  should  ho  proceed 
to  internal  examination,  which  will  give  him  definite  information  as  to  tho 
degree  of  dilatation,  the  integrity  or  nipturo  of  the  bag  of  waters,  the 
presentation,  position,  the  conformation  of  tho  pelvis.  Wo  have  said 
above  that  the  accoucheur  should  assure  himself  of  the  latter  points  dur- 
ing the  last  months  of  pregnancy.  At  this  time  it  is  important  for  him 
to  ascertain  thiit  the  woman  is  really  in  labor,  and  how  far  it  has  pro- 
gresseii.  The  'fact  of  labor  being  estsiblished,  the  accoucheur  has  tho 
woman  placed  in  the  largest,  best  aired  and  lighted  room  of  her  dwelling, 
the  temperature  of  which  should  be  moderate,  50°  to  Cl°  F.  He  should 
clear  the  room  of  all  persons  who  are  not  iudispensable,  or  whoso  preHonce 
is  not  demanded  by  the  patienL  It  is  best  for  the  patient,  and,  wo  may 
aay,  for  the  accoucheur,  if  the  parturient  be  alone  with  him  and  the  nurse, 
but  it  is  impossible  to  lay  down  absolute  rules.  Tho  obatctriciun  must 
divine,  comprehend,  who  are  tho  persons  by  whom  tho  patient  desires  to 
be  surrounded ;  he  must  demaiul,  if  need  be  on  tho  strength  of  his  author- 
ity, that  the  husband,  the  motlier,  mother- irt-law,  sisters,  leave  tho  room 
if  the  patient  desire  it;  therein  lies  an  extremely  delicate  point  of  prac- 
tice on  which  wo  need  not  lay  stress. 

The  patient  must  be  dressed  loosely;  in  the  beginning,  a  wrapper  or 
skirt  suffices.  Liiter,  Ixifore  the  patient  takes  to  the  bed,  tho  chemise 
suffices,  but  it  should  be  raised  as  much  as  possible  behind,  to  prevent  its 
being  soiled  by  the  blood  and  liquor  amnii  which  will  escajK}.  It  is  the 
rule  to  give  an  enema  at  the  onset  of  tabor,  so  as  to  cle4ir  tho  intestine. 
This  will  save  tho  patient  the  annoyance  of  being  soiled  with  fteual  mat- 
ters at  the  end  of  labor,  an  accident  which  fills  her  with  repugnance,  and 
may  so  worry  her,  in  certain  cases,  that  the  attendant  is  obliged  to  tell 
her  not  to  mind  this  annoyance,  which,  with  certain  women,  is  so  gri;at  that 
they  restrain  the  necessary  expulsive  efforts.  But  iu  spite  of  all  these 
precautions,  women  often  feel  the  necessity,  especially  toward  the  end, 
of  using  tho  commode.     It  is  advisable  not  to  permit  them  to  do  so;  on 
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the  one  hand,  because  the  sesisition  is  {generally  ilhisory,  and  tliie  to  the 
pressure  of  the  head  on  the  rectum;  on  the  other  hand,  esix'cially  in  nml- 
tipanv,  becauBo  this  sensation  often  indicates  the  presence  of  the  head  at 
the  external  orifice  of  the  genital  passages.  The  patient  should  be  told, 
therefore,  to  avail  herself  of  the  l>ed-pan  or  Iwisin  instead,  but  should 
neyer  be  permitted  to  go  far  from  tlie  spot  where  she  is  to  be  confined. 
The  state  of  the  bJadder  must  likewise  be  carefully  watched,  for,  although 
a  considerable  number  of  women  urinate  frequently,  there  are  othere  in 
whom  the  pressure  exerted  by  the  head  on  the  bhulder  causes  an  actual 
retention  of  urine,  which  requires  to  be  relieved  by  the  use  of  the  catheter. 
If  the  female  catheter  fails,  as  it  frequently  does,  we  must  try  either  a 
male  metid  catheter  or  one  of  soft  rubber.  On  elevating  the  head  a  little, 
we  usually  succeed  in  overcoming  this  diflieulty,  at  least  when  the  heiid 
is  not  too  far  engaged-  Indeed,  retention  of  urine  is  not  without  eflfeot 
on  tlie  uterine  contractions,  not  to  mention  graver  accidents  which  may 
supervene. 

It  is  not  necessary  to  make  the  woman  lie  down  at  the  onset  of  labor, 
but  here  ngain  the  wisli  of  the  patient  should  be  respected.  In  some 
cases  in  particular,  if  the  dorsal  decubitus  be  assumed  too  early  by  the 
patient,  it  seems  to  induce  a  diminution  in  the  frequency  of  the  pains. 
In  tbnt  event,  it  will  be  advisable  to  make  the  woman  rise  and  walk  al>out 
a  little,  but  not  to  the  extent  of  fatiguing  her,  for,  as  wo  shall  see,  there 
are  other  preferable  means  of  regulating  and  stimulating  tJic  ]mins. 

Should  women  be  contmcil  in  their  own  bed,  or  is  it  better  to  sub- 
stitute another  one  (a  lying-in  couch,  an  iron  bedstead,  etc)  ?  For  our 
part,  wc  much  prefer  to  deliver  the  woman  on  a  separate  bed,  and  trans- 
port her  subsequently  to  her  own,  except  in  cases  whero  the  woman  is 
very  tall,  very  stout,  very  fat,  or  where  it  is  impossible  on  account  of  pecu- 
liarities rif  the  dwelling. 

Thereby  we  have  the  advantage  of  being  able  to  place  the  patient  in  a 
fresh,  clean,  white  bed  {we  proscribe  the  use  of  a  warming  pan,  a  bottle 
of  hot  water  snifices),  one  which  has  not  been  soiled  during  the  efforts  of 
the  woman,  and  the  feeling  of  comfort  it  gives  rise  to  in  the  pjiticnt  com- 
pensates largely  for  the  inconvenience  caused  by  tninsporting  her  from 
one  bed  to  another,  after  her  delivery.  If  the  chemise  is  not  stained  we 
do  not  change  it,  but  if  it  is  soiled  in  the  least,  a  clean  one  must  bo  sub- 
stituted. It  is  the  accoucheur's  duty  to  make  this  cliunge  with  all  due 
precautions  and  with  a  view  to  tho  convenience  of  the  patient,  and,  as  a 
matter  of  course,  the  toilet  must  be  made  most  carefully  after  delivery. 
(  Vidi'  '•  Care  of  the  Woman  aftc;r  Oelivcry.'') 

The  lying-in  couch  should  be  high  rather  than  low;  it  should  be  pro- 
tected with  wax  clotli  or  a  sheet  of  rubber  cloth,  and  made  like  an  ordi- 
nary bed;  one  or  two  mattresses,  two  sheets,  and  oua  or  two  blankets, 
according  to  the  season.     One  pillow,  with  bolster,  generally  suffices;  tha. 
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«n<lor  sheet  is  covered  with  one  or  two  draw-shoe t8,  to  be  chajiged  if 
neccsanry.  The  AlmUjans  are  in  the  liabit  of  placing  njxjn  tlie  inattrcSB  a 
Inrge  «ac  filleil  with  bmn,  which  absorb.^  the  liquiilK  uml  thns  bjivcs  the 
woman  cont-ict  with  fluids  cgcuping  from  the  geniUils. 

Tbia  is  the  moet  common  niothod,  whore  the  women  lire  delivered  re- 
clining on  a  bod.  But  in  Germany  and  Uoliand,  obstetrical  chairs,  so 
called,  are  also  often  made  use  of.  Schroedor  luw  reproduced  from  Kobs- 
lein  (15**8)  a  cut  of  one  of  hts  obstetrical  chairs,  and  of  the  position  of  the 
woman  while  being  examined  by  the  midwife. 

Position  of  the  Womarit 

As  to  the  position  the  woman  ought  to  occupy  on  the  bed,  there  is  no 
absolute  rule;  usage  varies  in  different  countries.  Thus,  while  in  France 
the  dorsal  decubitus  is  customurv,  in  England  and  America  women  are 
delivered  on  the  side,  generally  tlio  left,  the  butto<:ks  at  the  edge  of  the 
bed,  limbs  and  thighs  flexed,  and  the  knees  sepiirated  by  pillows.  In 
cerUiin  cases,  this  position  jiresents  incotitestal)le  udvatttages,  bositles  per- 
mitting a  more  thorough  supervision  of  the  ijerinenm.  Moreover,  certain 
authors  advise,  not  only  the  lateral  docnbitua,  but  even  a  crouching  posi- 
tion, or  the  knee-elbow  position;  but  the  latter  in  particular  should  bo 
reserved  for  quite  excejjtional  cases.  But  whatover  be  the  jjosition  of  the 
woman,  the  be<l  should  l>e  neither  too  high  nor  too  low,  an<l  must  nlTer  a 
sufficiently  resistant  surface  not  to  bo  too  far  depressed  by  the  buttocks 
of  the  jmtient.  In  some  cjises  it  is  advisable  to  slide  Ix'twoen  the  two 
mattresses  a  board  or  a  leaf  from  a  table  which  will  prevent  excessive  sink- 
ing in  of  the  bed. 

During  the  whole  duration  of  labor,  tho  woman  should  take  only  liquid 
nourishment,  sonps,  bouillon,  etc. ;  for  we  luive  frequently  oliserved  vom- 
iting; of  iMn'emges,  syrups  and  teas  may  be  permitted.  We  prefer  grog, 
weak  tea,  and  coffee  largely  diluted  with  water. 

Whenever  the  accoucheur  Ims  to  make  an  internal  rxtimiiifttion,  he 
tnust  first  anoint  his  fingers  with  some  greasy  substance.oenitccold  ei'eam, 
sweet  oil,  or  oil  of  sweet  almotjds.  We  eoninionly  employ  e^'irbolated  oil  or 
carbolated  vaseline.  It  is  self-evident  that  tlie  hands  must  be  carefully 
washed  after  eiich  examination. 

Another  question  is,  Should  the  aecnutln'ur  remain  const^mtly  near  hia 
patient?  No  absolute  rule  can  be  laid  down  in  this  respect;  the  physician 
most  be  exclnsively  governed  by  the  wish  of  his  patient  with  reference 
thereto:  but  in  a  general  way  wo  may  say  thut  in  primiparse  the  presence 
of  the  accoucheur  is  reitlly  i>f  Httlo  use  niitil  after  tho  mendjranes  have 
mptured,  and  wl^en  the  cervix  has  dilated  to  tho  diameter  of  a  silver 
dollar.  In  multipara  it  is  not  prudent  to  wait  so  long;  at  all  events,  if  the 
physician  leaves,  he  tnust  return  to  his  patient  at  least  every  two  hours; 
but  if  the  diagnosis  ia  not  yet  complete,  or  the  presentation  is  not  regjuiar, 
he  must  not  leave  his  patient  on  any  pretext. 
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When  expulsive  pains  commence,  the  physician  must  approach  the  bed 
of  his  patient,  on  the  right  side  if  possible,  so  as  to  supervise  the  descent 
of  the  head  from  time  to  time,  and  support  tho  perineum  at  the  time  of 
its  disengagement. 

While  the  dilatation  is  still  incomplete,  the  '^voman  may  He  down,  ait 
up,  or  walk  about.  But  as  soon  as  tho  dilatation  is  complete,  whether 
the  bag  of  waters  be  intact  or  broken  (we  shall  see  later  that  it  is  some- 
times advisable  to  rupture  it),  the  woman,  especially  if  a  multipara,  must 
be  absolutely  recum!>ont,  unless  a  retardation  of  the  labor  W  noticed,  in 
which  case  it  will  be  aiivi&^ble  to  let  the  patient  walk  about  until  the 
pains  become  regular  and  pronounced. 

Buck  puins  and  oi-amps  are  to  bo  comhated  by  frictions  and  massage, 
often,  it  is  true,  without  much  success. 

Ordinarily,  tho  membranes  rupture  spontaneously,  but  in  some  cases 
they  preserve  their  integrity  too  long,  and  their  resistance  alone  suffices 
to  retiud  the  labor,  by  interfering  with  the  regularity  of  the  contractions. 
Wlien  tho  bag  of  waters  is  very  tense  in  the  vagina,  it  can  be  easily  rup- 
tured by  pushing  the  finger  against  it  during  a  contraction;  but  if  the 
mctnbraTK's  tire  flaccid  or  if  the  bag  of  waUirs  is  sniall  and  flat,  wo  may 
KOtnt'times  meet  with  some  difficulty.  In  the  former  ease,  it  ia  generally 
sufficient  to  carry  tho  finger  farther  back  and  upward,  where  a  greatc^r 
accumulation  of  liquid  is  generally  encountered,  with  greater  tension,  and 
where  pressure  with  the  finger  nuil  against  the  prominent  point  will  effect 
the  rupture.  When  the  bag  of  waters  is  flat,  pressure  with  the  finger 
will  fail  J  then  the  membranes  must  be  scraped,  as  it  were  with  tho  nail, 
BO  as  to  break  tht.'m  by  erosion.  If  these  measures  fail,  a  lead  pencil,  a 
tooth-pick,  a  quill  cut  to  a  point,  guidwl  by  two  fingers  introduced  up 
to  the  membranes,  will  perfonito  them  and  cause  the  liquor  amnii  to 
escape,  Depaul,  in  such  cases,  trims  tho  nail  of  his  index  finger  to  a 
slight  point  and  breaks  the  membranes  by  a  to  and  fro  movement. 

We  have  seen  above  that  in  primiparte  the  anterior  lip  of  the  cervix 
often  becomes  caught  between  the  head  and  the  symphysis,  causes  vio- 
lent pains  and  interfer<?s  with  tho  engagement  of  the  head.  We  must 
beware,  in  this  case,  of  pressing  on  the  cervix  and  endeavoring  to  increase 
the  dihitation.  This  will  only  produce  one  result — it  will  aggravate  the 
pains,  and  chafe  and  biuise  the  ccr.vix.  It  is  best,  during  a  contraction, 
to  pass  tho  finger  between  this  anterior  lip  aTid  the  presentiiig  part,  to 
support  the  lip  in  this  manner,  and  crowd  it  back  a  little  so  as  to  permit 
the  fretal  jiart  to  descend  and  the  lip  to  rise.  [Wo  believe  it  preferable, 
as  well  as  less  risky  to  the  integrity  of  the  cervix,  to  push  the  lip  above 
the  head  during  the  interval,  and  hold  it  there  during  the  jwiin. — Ed]. 
Tiio  head  often  descends  rapidly  in  consequence  of  this  little  manipulation. 

When  tho  head  has  arrived  at  tho  perint»um,.  we  must  bewan*  of  intro- 
ducing the  fingers  into  the  inferior  portion  of  tlie  vagimi,  and  of  }irc«sing 
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upon  the  pelric  floor,  upon  the  coocjx.  Not  only  is  it  useless,  but  it  is 
badly  home  by  the  patients.  It  is  beet  to  lubricate  the  parts  with  a  little 
sweet  oil  or  cold  cream,  and  to  watch  the  distending  perineum  which  the 
head,  about  to  emerge,  in  approaching. 

Rupture  op  thk  PE&txEUM. — Means  of  AVoiDiyo  It. 

It  is  important  that  the  perineum  should  suiTcr  no  laceration.  Former- 
ly, it  was  advised  to  support  the  perineum  directly  by  putting  the  hand 
uj>on  it,  the  thumb  on  one  aide  of  the  vulva,  the  other  fingers  on  the 
other  side,  the  jiosterior  commissure  of  the  vulva  beinjcc  thua  in  oojitaet 
with  the  edge  of  the  hand,  the  thumb  sojmnited  from  the  tingers.     (Figs. 
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239  and  240).  Aside  from  the  inconvenience  of  being  thus  deprived  of 
the  view  of  the  perineum,  this  procedure  often  fails,  and  the  laceration 
occurs  under  the  hand  pressing  on  the  perineum,  'without  itabeingable  to 
prevent  it.  Dt-paul  gives  another  procedure  which  appears  to  us  far  pre- 
ferable, and  which  consists  in  leaving  the  perineum  uncovered,  and  in 
opposing  the  too  rapid  progress  of  the  bond.  When  the  lieud  !riia  urrived 
at  the  vulva,  ho  places  two  fingers  of  the  left  liiind  on  that  portion  of  the 
head  which  corresponds  to  the  anterior  commissure  of  the  vulva,  and  two 
fingers  of  the  right  hand  on  that  portion  which  touches  the  inferior  com- 
missure, and  thus  counterbalances  the  effect  of  the  uterine  contraction. 
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The  vulva  can  thus  dilate  gradiuiUy,  tlie  heail  is  gently  diroctotl  higlior 
against  the  pubes,  which  aids  t!ie  movement  of  deflexion,  and  in  this  waj 
the  strain  ou  the  posterior  commissure  ia  diminisheil. 

Sometimes,  however,  the  diiitension  of  tlie  perineum  is  sucli  that  rup- 
ture threatens  in  spite  of  these  precautions.  In  that  event,  episiotomy 
may  be  perfornieil;  small  incisions  are  made  into  the  vulva,  so  as  to  re- 
lieve the  tension  and  thus  prevent  a  laceration  whieh  we  cannot  always 
control.  Authorities  are  not  in  iiecortl  as  to  tlio  point  where  these  inci- 
sions ought  to  bo  made.  T!ie  i^'rcat  majority  of  obstetricians  make  them 
into  the  latero-iiiferior  portions  of  the  vulva,  that  is  to  say,  obliquely,  in 
the  direction  of  the  tuberoeitios  of  the  ischium  (a  single  incision  gener- 
ally suffices). 


;\i. 


.!'> 


\  1 


Flo.  »I0.— Sdpkirt  or  tbs  PnuNKnc  nt  the  Dorkal  Dxcvbittb. 

Tarnier  and  Bud  in  have  demonstrated,  on  the  one  haiul,  that  these 
lateral  incisions  do  not  always  ivrevont  a  median  larenition,  and  on  the 
other  hand,  that  thes<?  periiusil  Ulcerations  invariably  sturttxl  at  the  vagi- 
nal orifieo,  at  tlie  mucosii,  the  skin  ])arting  subsequently.  Tarnier  there- 
fore a*lviso8  to  divide  the  vaginal  orifieo,  first  oxaetrly  in  the  metliau  line, 
by  an  incision  with  scissors  whicli  encnmpasses  both  the  v:iginal  and  the 
vulvar  orifino;  then,  when  Ihe  incision  has  reaohed  an  extent  of  one- 
fourth  to  one-half  inch  at  the  most,  to  incline  the  scissors  either  to  the 
right  or  left,  so  as  to  nuike  the  incision,  which  commenced  perpendicu- 
larly, terminate  latenilly;  this  possesses  the  a<l vantages  of  the  lateral  in- 
cision, and  prevents  the  longitudinal  rupturt'  from  pjussing  ccrbiin  limita 
should  it  tend  to  occur. 

Again,  different  perinea  vary  in  their  ]towor  of  resigtauce  toward 
rupture.     Those  which  are  thin  and  Bujiple  most  frequently  remain  in- 
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tact;  those  .wliich  are  hirgo  aiicl  thick,  almost  trdeimtou8,  are  tlio  onea 
which  general  1 J  rupture 

Aft<T  the  hwul  I»fts  enuTg^od,  tho  (lisf'iigngpmoiit  of  the  shoiiMt^rs 
be  Bajwrviae^J,  for  it  is  not  nire  to  sw  a  pfrimnini,  vvliich  the   hi^ad   Im 
left  intact,  give  vray  during  the  ilolivcry  of  tlio  posterior  shouhlur.     It  is 
Ijtjst  to  aid  the  paxsage  of  tho  trunk  hy  oleviititig  it  toward  the  svmphysia 
puhis.  **j  as  to  make  the  posterior  shouKlor  glide  over  the  perineum,  and 
then  to  guide  it  outside  the  vulvar  orifice. 

The  accoucheur  must  never  forget  to  watch  the  comlition  of  the  fa«tn8 
Attentively  hy  the  aid  of  tiio  Btethosoo)H',  and  when  its  condition  or  that  of 
the  mother  refjuires  intervention,  to  proceed  with  it  at  once  hy  putting  the 
woman  in  the  obstetrical  position,  iicross  the  bod  nejvr  its  edge,  the  but- 
tocks close  to  tho  edge,  the  feet  resting  on  two  chairs. 

It  is  liardly  necessary  to  mention  that  the  iK/fouchour  must  luivo 
at  hand  a  certain  number  of  napkins,  which  are  taken  away  as  they  be- 
come eoilod. 

Ergot.  —  Ergot  mnst  never  be  employed  during  lalior;  it  does  not  find 
application  until  later,  and  we  consider  the  law  formulate*!  by  Pajot  as 
abstilnte: 

When  there  is  anything  in  the  uterus,  be  it  an  infant  about  to  be  de- 

liyere<l  or  clots,  n<ner  use  ergot  until  tho  uterus  is  completely  emptied." 

uch  are  the  general  rules  which  must  guide  tho  accoucheur  with  refer- 

le  to  the  care  to  be  given  to  the  mother. 

Care  of  (he  Infant, 

Watch  the  fcetal  heart-beats  carefully.  So  long  as  they  are  distinct  and 
undisturl>ed,  abstain  from  any  intervention;  but  i>r<tceed  at  once  Ui  ter- 
minate the  labor  by  manual  or  instrunieiita!  means,  as  soon  as  danger 
threatens;  provided,  however,  that  the  dilatation  of  tho  cervix  permits 
the  extraction  without  endangering  the  mother. 

We  will  see,  in  connection  with  the  several  presentations,  when  this  in- 
tervention is  called  for. 

We  have  laid  itdownasaprinriiple,  that  we  mnst  assure  ourselves  toward 
the  end  of  pregnancy  tli:it  the  presenhition  is  regular,  normal  (breech  or 
vertex),  with  a  view  to  correct  it  before  labor  by  external  manipulations; 
but  if  not  called  in  a  case  of  fatilty  presentation  until  the  Ixtginning  of 
labor,  version  must  nevertheless  be  attem[)ted  by  external,  or  if  need  be 
by  combined  manipulations  (bi-polar  version  of  Braxton  Hicks),  so  as  to 
change  the  presentation.  It  ik  true  that  we  often  fail,  Init  we  shall  be  on 
our  guard,  and  be  prejiared  to  interfere  at  tho  time  we  have  chosen. 

Special  Pkovisions  reqitreu  by  kach  Phesentatiox. 
Vertex  Presetiiatioju 
Since  the  vertex  presentation  is  the  most  favorable,  it  will  require  the  least 
special  care.      Ordinarily,  the  accoucheur's  ^Mirt  is  passive;  he  couliues 
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himself  to  encouraging  tlio  patient,  to  advising  resignation  a^id  patience, 
and  explaining  that  he  not  only  cannot,  but  must  not  interfere — that  it  is 
Nature  who  will  jiccomplish  her  tsisk,  and  that  intervention  must  be  re- 
eerved  for  cases  of  absolute  necessity.  Still  there  are  certain  indications 
to  be  met,  especially  in  priniijjarsB,  and  some  cases  in  which  the  nocouch- 
eur  cjiu  be  really  useful.  Without  Avishing  to  anticipate  hero  what  will 
be  considered  in  the  chapter  on  the  employment  of  anjiesthetics  in  normal 
labor,  we  may  say  that  there  are  certain  primipanB  who  are  so  nervous, 
on  whom  the  pains  make  such  an  impression,  th;it  their  excitement  rise^ 
to  utter  indocility,  and  if  not  allayed,  the  labor  is  retardetl  or  arrested 
and  the  patient  put  into  an  unsatisfactory  condition.  It  therefore  be- 
comes absohitely  necessary  to  calm  this  excitement,  and  of  the  drugs 
wliich  have  answered  best  in  our  hands  in  these  cases  chloral  stands  fore- 
most. It  is  especially  in  the  sttxgi.-  of  dilatation,  when  the  cervix  is  hard, 
tense,  and  somewhat  rigiil,  that  this  excitement  occurs,  and  we  resort  to 
chloral,  either  in  sohition  in  syrup,  or,  preferably,  by  enema.  Sixty 
grains  of  chloral  in  three  fluid  ounces  of  quince  mucilage,  introduced  by 
means  of  a  syringe  and  not  by  the  irrigator,  rejwated  if  necessary 
after  five  or  six  hours,  will  frequently  calm  this  extreme  agitjUion,  and 
secure  to  the  patients  relative  rest,  of  which  they  are  in  great  need. 
Not  that  we  reject  in  these  cases  the  applications  of  lielladonna  ointment 
or  extract  to  the  cervix,  which  Dubois  advises,  but  the  action  of  chloral 
seems  to  us  far  superior. 

In  a  certain  number  of  primipane  the  first  stage  drags  for  an  indefinite 
time,  owing  to  the  slowness  with  which  the  cervix  dilates.  The  slowness  is 
not  due,  as  in  the  before-mentioned  cases,  to  rigidity  of  the  cervix,  wliicli  is 
soft,  but  the  pains  are  slow,  feeble,  and  irregular.  The  cervix  attains  a 
dilatiition  of  about  half  a  dollar  and  remains  at  this  point  without  progress* 
ing.  The  mcmbranea  bulge  slightly,  and  there  is  nothing  to  explain  the 
slowness  of  labor  but  the  feebleiu-ss  of  the  utoriric  contractions.  It  is  in 
these  cases  that  certain  accouchoura  emi)loy  ergot,  wiiich  we  absolutely 
prohibit.  There  is  in  our  opinion  a  far  more  certain  measure,  and  tliat 
is  rupture  of  the  membranes.  However,  this  must  not  be  done  at  haphaz- 
ard; certain  conditions  only  authorize  this  intervention.  It  is  necessary, 
first,  that  the  presenfcitton  be  goml  (vertex);  second,  that  the  fcet^il  heart- 
beats be  regular,  normal — in  one  word,  that  the  child  do  not  suffer; 
third,  that  the  conformation  of  the  pelvis  be  good;  fourth,  that  the  labor 
bo  in  progress  relatively  long,  that  the  cervix  be  normal,  and  tliat  its  di- 
latation be  at  least  equal  to  the  diameter  of  a  silver  half  dollar.  In  such 
cases,  wo  have  often  observed  fliat  the  rupture  of  the  membranes  wjia 
followed  by  an  acceleration  and  a  relatively  rapid  termination  of 
the  labor.  In  certain  cases,  rupture  of  the  membranes  alono  does  not 
suflfice,  and  the  festal  lioa^l  must  be  slightly  elevated  so  as  to  evacuate 
some  of  the  liquor  amnii.     The  latter  manipulation  should  always  be 
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pracdaed  in  the  intorral  of  contractions.  [Inatoad  of  promattire  rupture 
of  the  membranes,  wo  should  be  tempted  to  try  a  mild  farad ic  current, 
one  electrode  orer  the  abdomen,  the  other  over  the  back,  or  held  in  the 
patient's  baud.  If  thu  currtMit  be  mild,  and  not  piisscd  dircs'tly  through 
the  fotal  poles,  it  cuu  do  nu  harm,  and  will  intensify  and  regulate  the 
pain& — Etl.] 

If  the  presentation  is  oblique  or  irregular,  beware  of  rupturing  the 
membranes  before  the  presentation  and  engagement  have  become  regu- 
lated. 

It  is  not  rare,  in  posterior  positions,  for  rotation  to  be  delayed,  or  even 
fail  to  occur,  and  somt'  obstetricians  adviso  to  bring  the  occiput  forward. 
Velpeau  advises,  when  the  head  has  descended  into  the  oxcavution.  and 
idmotftt  immediately  after  the  rupture  of  the  membranes,  to  make  it  devi- 
ate to  the  right  or  left,  in  the  intervals  of  the  contractions,  by  sliding  two 
or  three  fingers  either  in  front  of  the  sacrum  to  push  the  occiput  forward, 
or  behind  the  pubes  on  the  sides  of  the  forehead  so  as  to  carry  it  back- 

LVard.  Tamier  advises  to  take  hold  of  the  head  with  two  fingers  plaoed 
shind  the  ear,  and  thus  to  act  upon  the  head  so  as  to  bring  the  occiput 
forward.  We  believe,  with  Cazoaux,  that  these  manipulations  are  abso- 
lutely useless.  Either  the  rotation  tends  to  take  [)l>u<e,  and  then  it  will 
occur  spontaneously;  or  it  fails  to  occur;  or  else,  it  is  effected  in  tlm  pos- 
terior direction,  the  occiput  returning  into  the  concavity  of  thesticrnm. 
In  tliat  event,  although  we  may  work  upon  the  head,  rotation  will  not 
occur,  and  the  forceps  alone,  and  not  even  invariably,  can  effect  this  ro- 
tation; hence  we  much  prefer  to  absbiin. 
Once  rotation  effected,  the  only  obstacle  the  heail  can  encounter  is  the 

[descent  of  the  anterior  lip  of  the  cervix,  which  wo  liave  explained  above. 

JAs  to  the  perineum,  we  havt;  likewise  indicated  what  is  to  be  done.     It 

ISometimes  happens,  as  Jaequemier  lias  pointed  out,  that  the  shoulders 
i\\  to  turn,  and  thus  op]i03e  an  obsta(;]e  to  the  pasMigo  of  the  trunk;  this 
constitutes  a  veritable  form  of  dystocia  which  we  shall  consider  here- 
after. 

Face  PreseTtintion. 
Face  presentations  have  long  been  oonstderod  as  so  grave  bymostwritere 
as  not  to  permit  the  normal  termination  of  labor;  they  hold  that  every 
effort  should  be  made  to  change  them  into  vertex  presentations,  and  where 
tliis  fails,  to  resort  to  version.  Portal,  indeed,  recommended  to  leave 
the  case  to  Nature;  but  Dionis,  Smellie,  Viardel,  do  la  Motte,  BaudeloC' 
que,  and  Capuron  still  advise  early  intervention,  and  only  when  we  come 
to  Mme.  Laclia])elle  do  wo  find  the  principle  laid  down  that  delivery  by 
tlie  face  is  at  least  as  easy  as  delivery  by  the  vertex.  Without  atlmitting 
this  proposition  of  Mme.  Lachapelle,  which  in  this  form   is  too  absolute, 

^all  mo<.lern  obstetricians,  heailed  by  ne|)iiul,  at  least  in  Fr;ince,  luive  ad- 
to  remain  inactive,  unless  absoUituly  forced  to  interfere. 
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Schroeder,  tintl  other  Geniian  writers,  strictly  discriminate  between 
presentations  of  the  face  and  those  of  the  brow,  an<l  tlieir  procodun^s 
Tury  accordingly.  Still,  some  among  them  have  returned  to  earl}-  inter- 
vention, and  seek  to  transform  the  face  into  a  vertex  presentation,  by  in- 
ternal, external,  or  combined  nuiniimUitions. 

Pippiugakold  advises  to  change  the  face  into  a  vertex  presentation^ 
In  one  case,  after  vainly  trying  the  forceps  an;i  lever,  he  succeeded  by 
pre&sing  one  hand  on  the  chin,  theii  on  tlie alveolar  border  of  the  superior 
maxilla,  and  lastly  on  the  borders  of  the  orbits,  while  the  other  hand 
exerted  connter-iircssure  on  the  occiput  through  the  extermU  abdominal 
walls.  He  was  thus  able  to  flex  the  head,  and  the  apphcution  of  the  for- 
ceps at  once  ternrinated  the  delivery. 

This  transformation  of  tlie  face  into  a  vertex  presentation  has  beoji  ac- 
cepted by  Osiauder,  Kosshirt,  E.  Martin,  Hildebrandt,  Fusbender  in  Ger- 
many, and  by  Haiulelocque  in  Fninco.  bnt  rejected  by  Mmc.  Locbapelle, 
Chailly,  Dubois,  l>ep:uil,  and  Cazeitux. 

Schatz  resorts  to  external  manipulations.  Acconling  to  him,  it  wa 
solely  at  the  beginning  of  labor,  and  exceptionally  at  the  end  of  preg- ' 
nancy,  tliat  lie  had  occision  to  attempt  a  change  of  the  presentation;  he 
assails  the  trausformutiou  byintermd  manipulations  as  practised  by  Fritsch 
and  BaiHh'locqne,  and  that  by  combined  manipulations  performed  by  Pip- 
pingskold.  and,  after  indulging  in  a  series  of  geometrical  and  mechanicid 
demonstrations  in  which  it  is  very  difficult  to  follow  liim,  he  prof 
this  procedure: 

He  does  not  touch  the  hetid  directly,  nil  the  more  because  he  advu 
intervention  aft<*r  the  onset  of  labor,  anil  Ihe  rupture  of  tijc  membranes, 
and  because  th^  head,  consequently,  can  only  be  grasped  incompletA.'ly. 
Insteiul  of  acting  on  the  hea<I,  ho  seeks  to  grasp  that  part  of  the  htuk 
which  is  nearest  the  head — that  is  to  say.  the  shoulders  and  the  top  of  tlie 
thorax  (through  the  abdominal  walls) — and,  in  the  interval  between  two 
contractions,  he  crowds  them  first  upward,  and  from  the  side  whore  the 
back  of  the  fu'tus  lies.  As  soon  as  the  shoulders  and  the  chest  Iiave  been 
thus  brought  into  the  vertical  axis,  tliey  are  no  longer  pushed  upward, 
but  toward  the  back  of  the  foetus.  In  tliis  movement,  and  by  this  pres- 
sure, not  only  the  shouhlers  and  chest  of  the  fajtus,  but  the  uterus  like- 
wise, are  twisted  to  one  8i<le  (the  right,  for  instance);  therefore  the  other 
hand  should  fix  and  hold  in  place  the  fundus  uteri  and  the  breech  of  th« 
f ictus,  or  at  least  pn.sh  them  back  from  the  opposite  side;  that  is,  from^ 
the  side  where  the  thorax  lies.  The  ehouUlorsand  chest  are  thus  brought 
into  the  vertical  axis,  but  led  away  from  the  left  side;  i!>  short,  wliile  the 
trunk  is  given  an  impulse  from  one  side,  it  is  drawn  away  from  the  other 
sido  through  action  on  tlm  podalic  extremity  of  the  foetus.  If,  notwith- 
standingjthe  head  does  not  leave  the  border  of  the  superior  strait,  it  is  forced 
to  do  80  by  exerting  with  the  hand  preasuro  on  the  correspond itvg  side 
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of  the  pelvis,  or  by  having  an  assistant  do  so.     In  this   way  tljo   movo« 
tnent  the  lu-^d  is  to  po  through  is  compleLeti, 

Acconiiiiji  to  him,  th'^  JMlvautugcs  of  this  mothoil  may  be  suiumurizetl 
in  the  following  propositions: 

1.  The  manipaliition  i.s  harmloHA  for  both  mother  and  infant.  The 
only  tiling  to  Ik*  fKired  is,  that  tlie  fuco  presentation  may  bo  transformed 
into  a  brow  presentation;  bat  the  Litter  will  soon  again  oliangc  into  a  face 
presentation. 

'i.  The  raanipniation  is  prncticablo  m  soon  ns  the  faoo  presentation  is 
recognized,  during  pregnancy  as  well  as  ut  the  beginning  of  labor,  until 
the  <md  of  the  first  stage  of  dilatation  (Schatz  bolievos  it  to  bo  ])os8iblo 
even  later,  when  the  big  of  waters  is  iiilart).  It  will  succeed  more  readily 
in  projwrtion  as  it  is  practisetl  earlier,  but  must  Ik*  rejected  wheji  the  face 
is  engaged  loo  far,  and  when  the  shouhh^rs  hayc  jjasaetl  the  cervix. 

3.  This  inetho<l  nniuires  no  othor  precjiution.  If  the  memljnines  re- 
main intiict  and  the  ojK'ration  fails,  the  formur  condiLioti  will  bo  repro- 
duced; if  it  sncceeiis,  the  prognosis  beeomea  favorable. 

4.  If  this  manipulation  succeeds  with  the  face,  it  will  be  all  the  more 
likely  to  do  so  in  brow  presentations. 

\Veli>oner  has  eniployetl  Schatz's  procedure  in  or>e  ease  with  BU(x;egs; 
but,  after  Imving  seen  the  ocx.nput  conio  down  and  descend,  and  this  so 
forcibly  as  to  rupture  the  membnmea,  ho  found  the  face  presentation  ro- 
produceil,  witli  the  only  dilTerenco  that  the  face,  at  first  in  the  first  i>o8i- 
tion,  W!is  iu  the  second  position  after  the  manipulation.  The  child  was 
boni  living;  the  pelvis  was  generally  contracted,  and  the  conjugate  diam< 
eter  measured  three  and  three-quarter  inches. 

For  our  jmrt,  we  ilo  not  see  any  objection  to  trying  Schatz's  procedure, 
but  we  actvise  not  waiting  till  the  beginning  of  labor.  We  would  act 
toward  the  end  of  pregnancy,  but  this  presupposes  the  existence  of  a 
primary  face  presentation  recognize<^l  before  the  beginning  of  labor,  and 
such  are  rare.  Secondary  presentations  are  the  rule,  and  it  is  mainly 
during  labor,  when  far  enough  ailvanced,  that  they  are  recognized.  Wo 
believe,  therefore,  although  this  method  may  he  tried  without  danger,  it 
will  often  fail. 

Schroedor,  and  other  German  writers,  strictly  discriminate  between  face 
and  brow  presentations.     In  the  former,  8chroeilcr  says,  when  the  fivce 
is  completely  engago'l  in  the  pelvis,  we  should  wait  as  long  as  we  can, 
and  then  resort  to  the  forceps.     If  rotation  is  ilelayed,  we  might  attempt ' 
first  to  lower  the  chin,  then  to  inaugurate  this  rot^itian  by  exerting  ])res- 
Bure  on  the  foreheail  iu  a  contrary  direction.     Hut  whi'U  the  faoe  is  noti 
engaged,  and  the  chin  pnat«rinr,  version  is  to  be  resorted  to,  and  when  I 
this  is  no  longer  practicable,  Pippingskiild's  procedure  should  l)e  tried, ^ 
so  as  to  transform  the  face  into  a  vertex  presentation. 

If,  on  tlie  other  hand,  wo  have  to  deal  with  a  brow  presentation,  ver- 
Vol.  I.— 38 
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sion  should  bo  practised  if  the  orifice  is  snffifiently  dilated  and  tho  brow 
still  movablo.  If  version  is  no  longer  possible,  we  must  try  to  transform 
the  brow  j)re8entation  into  a  vertex  or  face  presentation,  hy  Ilildebraudt's 
method.  The  latter  consists  in  pressure  exerted,  during  a  contraction, 
on  the  forehead,  either  in  the  direction  of  the  face  or  in  that  of  the  ver- 
tex. Playfair  demonstrates  that  Hodge's  procedure  is  nothing  else  but 
that  of  Baudolocque,  but  that  it  admits  of  attempts  at  transformation 
only  in  cases  where  the  face  remains  above  the  superior  strait  and  fails  to 
descend  into  the  excavation.  On  the  whole,  he  prefers  podalic  version 
to  all  the  other  procedures.  When  the  labor  does  not  terminate,  there  is 
either  uterine  inertia  or  absence  of  rotivtion;  then  the  forceps  must  be  re- 
ted  to. 

Penrose  attempts  to  oiiuse  rotation  by  the  aid  of  the  hand  or  the  blade 
of  the  forceps;  he  claims  to  have  succeeded  several  times. 

As  Plnyfair  observes,  rotation  is  often  retarded  until  the  face  has  reached 
the  inferior  portion  of  the  excavation.  Hence  we  moHt  not  interfere  too 
soon. 

What  causes  the  real  difficulty  in  face  presentations  is  the  absence  of 
the  movement  of  rotation,  and,  although  wo  accept  version  by  external 
manipulations  at  the  end  of  pregnancy  or  the  onset  of  labor,  we  carefully 
abstain  from  any  manipulation  ivs  soon  as  the  face  engages  and  labor  seems 
to  progress.  Then,  in  fact,  Schatz's  opinion  to  the  contrary,  version 
by  external  manipulations  is  impossible,  and  attempts  to  tranflform 
the  fiice  into  a  vertex  presentation  by  internal  manipulations  soem  to 
us  injurious  rather  than  useful.  Delivery  by  the  face  must  always  and 
does  take  a  longer  time  than  delivery  by  the  vertex;  but  we  should  not 
hasten  to  interfere,  and  must  know  how  to  wait.  Only  when  we  have 
become  thoroughly  convinced  that  rotation  will  not  take  place,  or  when 
it  is  in  the  interest  of  the  mother  or  infant,  should  wo  interfere.  Our 
preference  is  for  the  forceps.  Unfortunately,  as  we  will  see,  the  applica- 
tion of  the  forceps  in  face  presentations  does  not  always  give  the  result  we 
hope  for.  Artificial  rotation  of  the  chin  does  not  succeed,  and  we  are 
then  forced  to  resort  to  embryotomy.  We  ourselves  Irnvo  hatl  occasion  to 
interfere  eight  times  in  face  presentations  in  M.  I.  R.  P.  or  M.  I.  L.  P.  with  or 
without  complications  (procidentia  of  members  or  cord),  in  city  and  hos- 
pital practice  (we  have  never  assisted  at  the  beginning  of  lalwr,  and  have 
only  lieeu  called  as  a  last  resort).  Once  only  have  we  succeeded  in  bring- 
ing the  chin  forward  and  delivering  a  living  cliild  (female);  six  times  we 
have  been  obliged  to  resort  to  the  cej^halotribe.  In  one  cjwe  (face,  un- 
successful attempts  at  version,  prolapse  of  one  foot,  one  hand,  and  funis), 
we  were  forcetl  to  extract  the  fcotus  piecemeal,  the  forceps  and  cephalo- 
tribe  having  successively  failetl. 

In  our  opinion,  therefore,  once  the  labor  has  commenced,  we  must 
wait,  watch  the  foetal  heart-beats  with  greater  attention  than  ever,  and. 
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whfn  the  fcptns  18  in  danger,  apply  ilie  forco|w  as  noon  as  the  dilntation 
permits,  performing  first  artificial  rotiition  of  the  chin,  then  extraction. 

Even  in  casea  where  rotutiun  taken  place  spontanonusly,  labor  ia  some- 
times prolongeil,  owing  to  exliaustion  of  the  uterus  ajui  inefficiency  of  tho 
contractions.  Here  again  intervention  should  be  subordinated  to  tho 
oonditioD  of  the  fa^tas  and  the  mother;  but  it  must  not  be  forgotten  that 
excessive  prolongation  of  the  labor  may  have  grave  consequences  for  tho 
mother.  Hence  we  dare  not  wait  too  long  before  interfering,  and  although 
we  advise,  m  a  general  rule,  to  await  rotation,  we  do  not  hesitate  to  ter- 
minate the  labor  by  the  application  of  the  forceps  when  rotation  bus  taken 
place,  and  the  contractions  become  loss  frequent 

With  reference  to  brow  presentations,  we  are  far  from  sharing  the 
opinion  of  Crerniun  authors  as  to  their  exceptioiml  gravity.  In  liurmony 
with  French  obstetricians,  we  look  npon  them  as  presentations  interme- 
diate between  face  and  vertex  presentations. 

If  we  are  wise  enough  lo  wait,  we  will  always  see  them  spontaneously 
transformed  either  into  vertex  presentations,  which  is  by  far  the  most 
fortunate  circumatance,  but  it  mast  be  admitted  rather  rare;  or  else,  into 
frank  and  regular  face  presentations.     Then  the  accoucheur  finds  himself 

»in  in  the  ordinary  conditions  for  intervention  in  face  presentations. 

Breech  Presentations*. 

Although  breech  presentations  are  not  absolutely  serions  for  the  mother, 
they  must  nevertheless,  as  we  have  seen,  render  the  prognosis  niore  re- 
served, since  the  mortality  rises  to  one  per  cent.,  while  it  is  only  0.57  per 
cent,  in  vertex  presentations.  For  the  child,  however,  the  danger  is 
much  greater,  since  tho  mcjin  mortahty  is  3,>  jwr  cent,  during  labor  and 
delivery.  Five  per  cent,  of  the  children  born  alive  succumb  within  twenty- 
four  hours  of  their  birth,  while  only  two  ^ler  cent,  die  during  labor  in 
vertex  presentations,  and  but  one  per  cent,  of  the  children  perish  in  tho 
first  twenty-four  hours.  It  would  seem,  tlierefore.  that  tho  idea  of  trnns- 
forming  breech  into  vertex  presentations  should  have  occurred  to  obste- 
tricians long  ago  but  this  was  not  the  case  for  two  reasons:  first,  version 
by  external  manipulations  was  not  known;  second,  when  this  form  of  yer- 
sion  was  known,  it  was  considere<l  dangerous  and  impossible  in  these  cases. 

Mattel  was  the  first  who  clearly  formulated  the  idea  of  this  transfor- 
mation of  breech  ijito  vertex  presentation,  who  laid  down  the  imlicatioiMi 
for  it,  and  describe*!  the  operative  prorediire.  Although  GonbcHy  had 
tried  it  first,  and  without  success;  althouj^h  Wigand  and  Flaniant  had  liu'd 
special  stress  on  version  by  e\t<'rtial  niani|ml;itions,  tfiese  pro}x>8al8  were 
rejected  by  Scanzoni  and  E.  Martin,  and  acceptetl  with  a  reserve  border- 
ing on  repulsion  by  Dnbois,  Deaornieaux,  Chailly,  and  Devilliers.  It  was 
Mattel  w^ho  first  demonstnited  that  this  operation,  if  it  was  to  succeed, 
.  should  be  practised,  not  as  formerly  during  labor,  but  at  tho  end  of  preg- 
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nancy  and  before  the  onset  of  lubor.  But  this  applied  cliiefly  to  vereior* 
by  external  manipulations  in  casos  of  transverse  presentation.  As  re- 
gards bri'cch  presentations,  Jacquemier  accepted  version  with  hesitation, 
Petrcquin  of  Lyons  declared  docidediy  in  its  favor,  while  Herrgott  re- 
jected it  before  labor,  and  it  is  only  when  we  come  to  the  time  of  Uubert 
of  Louvain  and  of  Xivert  that  we  see  version  by  external  nianiimlation 
applied  to  the  transformation  of  breech  into  vertex  presentittions.  Since 
then,  Tamier  and  his  pupils,  Pinard,  Chantreuil,  and  Budin,  have  rea- 
dopteil  the  proposal,  and  in  (Jermany,  Hegar  considers  it  perfectly  jus- 
tifiable. 

For  our  part,  without  absolntely  rejecting  the  artificial  transformation 
of  l)reech  into  vertex  presentations,  we  accept  it  only  with  great  reserve, 
for  the  following  reasons: 

let  AlthoHgh  the  prognosis  of  breoch  presentations  is  serious,  this  is 
the  case  mainly  in  primipane,  and  not  in  multipara.  It  would  Poem, 
therefore,  that  the  partisans  of  this  operation  should  practise  it  cliiefly  in 
case  of  primipiira?.  Yet  Pinard  himself,  in  the  chtii>ter  on  contra-indica- 
tions,  partieuhirly  insists  on  primi parity,  "avnd  when  the  presentation  is 
the  result  of  an  accommodation,  when  the  presentjition  ia  always  the  siime 
about  the  end  of  pregnancy,  when,  in  one  word,  the  variety  exists  which 
is  termed  fmnk,  the  evolntiou  may  be  impossible.  We  must  then  desist 
after  a  few  uftornpts,  which  may  be  repeated  after  some  hoors,  or  after 
some  days,  but  which  must  always  be  practised  with  the  greatest  gentle- 
ness and  very  slowly."  Hence  it  is  really  in  cases  where  version  by  exter- 
nal manipulations  could  be  of  use  that  its  most  confirmed  adherents  re- 
nounce it,  because  it  fails,  and  this  before  labor.  What  if  it  were  to  bo 
Attempted  during  labor? 

In  rnultipane,  version  appears  to  us  useless.  The  laxity  of  the  soft 
part.«,  the  lesser  resistance  of  the  cervix  and  the  external  parts,  permit  of 
an  easy  disengagement  of  the  pelvic  extremity,  and  we  ourselves  have 
a! WAN'S  delivered  living  children  in  multipara;.  The  mothers  never  suf- 
fered from  any  accidents. 

2d.  Tlje  prognosis  is  not  alike  in  all  presentations.  Presentation  of  the 
buttocks  is  the  gjavest  of  all.  In  such  cases,  therefore,  we  could,  and  by 
rights  should,  practise  version  by  external  manipulations,  but  this  pre- 
suiJposos  that  the  diagnosis  bo  made  before  the  onset  of  labor;  )-et  this  is 
next  to  impossible.  The  pelvic  extremity  is  readily  recognized,  but 
neither  palpation  nor  auscultation  nor  the  touch  enables  us  to  make  the 
diagnosis  of  the  variety  of  the  prosentjition  before  labor.  Yet  during 
labor  this  version  is  impossible,  and  hence  it  is  useless  to  attempt  it. 

3d.  In  our  opinion,  the  dangers  for  mother  and  infant  depend  perhaps 
loss  on  the  presentation  as  such,  than  on  the  inexperience  and  the  raeil- 
dlcsome  intervention  of  the  obstetrician.  In  fa(Jtwo  believe  that,  in  n  fair 
proportion  of  cases,  intervention  is  useless  and  can  only  have  liad  efTo«'t8: 
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and  on  tho  other  hand,  when  thU  intervention  is  iiocossarv,  there  is,  ub  it 
were,  a  moment  of  election  which  wo  must  take  advantage  of,  in  onler  to 
arrive  at  a  satisfactory  result. 

Three  instances  may  Ixi  encountered.  Tlie  ciiild  may  present:  1,  by 
the  complete  pelvic  extremity  (buttocks  and  feet);  2,  by  the  incomplete 
pelvic  extremity;  3,  by  the  buttocks,  the  members  extended  over  the 
anterior  plane. 

I.  BuUocks  and  FetL — This  is  the  simplest  of  all;  the  entire  first  por- 
tion of  labor  proceeds  rej^ularly,  and  it  is  only  when  the  breech  is  about 
to  be  delivered  that  dangers  arise  for  the  child 

Since  intervention  may  nevertheless  become  necessary  at  a  given  mo- 
-anent,  the  accoucheur  must  have  in  readiness  whatever  may  bo  indis])un- 
ible,  warm  water  for  the  child's  bath,  vinegitr,  laryngeal  tube,  forceps, 
and  cord;  he  must  attentively  watch  the  foetal  heart-boats,  and  from  the 
wonient  when  the  breech  appears  at  the  vulva,  or  better  still,  from  the 
moment  that  it  has  descended  to  the  pelvic  floor,  have  the  patient  placed 
in  the  operative  obstetrical  position,  i.e.,  across  the  bed,  the  buttocks  at 
edge  of  the  be*l,  the  feet  resting  on  two  chairs,  the  limbs  held  i»y  two 

istants.  The  accoucheur  then  places  liimself  on  a  lowcliair,  facing  his 
patient,  and  hoKln  himself  in  readiness  to  supervise  the  cvotntion  without 
leaving  the  patient  for  a  single  instant.  If  evorythinj:;  pro<;eeds  normally, 
tiie  breech  with  the  feet,  is  disengsiged  slowly  from  the  vulva,  then  the 
hips  appear,  and  at  last  the  funis.  It  is  only  nuccHsary  to  tjike  the  cord 
between  the  fingers  to  assure  one's  self  of  the  integrity  of  itu  betith,  and 
hence  of  the  life  of  the  foetus.  If  the  funis  seems  strained  at  the  level  of 
the  umbilicus,  it  is  eased  by  bringing  forward  a  jiortion  of  its  length. 
Then  the  ftetal  extremity  needs  only  to  bo  sustiiined  without  exercising  the 
least  traction,  and  the  rotation  movement,  which  the  trunk  performs  in  its 
■disengagement,  favored.  While  the  accoucheur  susUiiris  the  foetal  extrem- 
ity, one  of  the  assistants  rubs  the  fundus  uteri  during  its  coiitructiou  so 
as  to  re-enforce  the  latter.  We  then  see,  even  without  any  friction  if  the 
contractions  arc  vigorous,  the  trunk  and  the  arms  ap]>ear,  the  latter  re- 
maining applied  to  the  trunk;  and  finuUy  the  head  is  disengjigcd  in  its 
turn.     Nothing  remains  but  to  tic  and  cut  the  cord, 

Depaul  is  in  the  habit,  if  the  coutractionis  are  not  vigorous,  of  admin- 
istering to  the  woman,  at  the  moment  when  tlio  breech  appears  at  the 
vulva,  thirty  grains  of  ergot  in  three  doses  given  at  ten  minutes'  intervals. 
We  believe  that  this  practice,  althongli  Imrmk'ss  in  the  hands  of  our  ex- 
perienced professor,  may  become  dangerous  if  generally  resorted  to,  and 
we  uphold  Pajut's  law — never  to  give  ergot  unless  tlic  uterus  is  empty. 

We  mu(^'li  prefer  frictions  over  the  fundus  uteri,  and,  if  necessary,  direct 
pressure  exercised  upon  tlio  head  through  the  abdominal  walls.  We  pro- 
hibit traction  which,  if  the  contractions  are  at  all  feeble  and  far  ainart, 
•can  lead  to  but  one  result,  extension  of  the  arms,  possibly  extension  of  the 
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b.eft(l,  arrest  of  the  rotation  movement  of  the  head,  and  will  thus  becomo  a 
canse  of  dis,aster  which  would  have  been  uvoided  if  it  had  boen  left  un- 
done. 

But  if  the  disengagoment  takes  place  too  slowly,  if  the  uterine  contnic- 
tions  are  not  vigorous  enough  to  effect  the  disengagement,  if  the  arras 
are  elevated,  if  the  head  is  extended  or  fails  to  tuna,  we  most  interfere, 
and  this  resolutely. 

If  the  contractions  are  merely  alow  and  feeble,  wait  as  long  as  the  csou- 
ditirtn  of  the  mother  or  of  the  child  permits;  then  extract  as  rapidly  as 
pcssible. 

If  the  evolution  progresses  too  slowly,  intervention  is  likewise  called 
for,  but  the  precise  time  is  difficult  to  determine.  If  traction  be  made 
too  Boon,  Ijefore  the  trunk  has  emerged,  while  the  contractions  are  fee- 
ble, the  arms  are  very  liable  to  be  extended.  If  traction  bo  too  long  de- 
layed, the  arms  may  have  become  spontjineously  extended,  and,  since  the 
trunk  of  tho  child  is  delivered,  in«j>initory  elTorte  might  bo  made  which 
would  jeopardize  its  life.  In  our  opinion,  the  time  for  intervention  is 
when  two -thirds  of  the  trunk  are  delivered— in  other  words,  when  the 
greater  part  of  the  thorax  is  outside,  and  the  trunk  achieves  its  movement 
of  rotation. 

If  now  we  make  vigorous  traction  from  below  upon  the  trunk,  we  en- 
gage the  posterior  shoulder  as  soon  as  possible.  Then  forcibly  raising  the 
trunk  toward  the  symphysis,  wo  disengJige  the  ivosterior  arm  with  the 
right  hand;  then  lowering  the  trunk,  we  free  the  anterior  arm  in  the  same 
way,  and  terminate  the  extraction  by  forcibly  raising  the  trunk  toward 
the  symphvHis.  This  presupposes  rotation  completed,  and  flexion  main- 
tained. If  flexion  has  not  persisted,  two  fingers  of  the  left  hand  are  in- 
troduced into  the  mouth,  the  chin  depressed,  two  fingers  of  the  right  hand 
ajiplied  to  the  occiput  which  is  pushed  up,  and  flexion  thus  effected,  after 
which  the  head  is  nipidly  disengaged. 

If  rotation  has  not  taken  place,  the  fingers  introduced  into  the  month 
effect  at  once  both  flexion  and  robition,  and  this  generally  without  diffi- 
culty. It  is  self-evident  that  this  mannnivrc  must  be  quickly  executed, 
and  that  traction  must  be  exercised  only  during  the  pains,  exoept  in 
of  absolute  necessity. 

If,  on  the  other  hand,  the  fcptal  heart-beats  indicate  that  the  child  is 
suffering,  extraction  must  be  effected  as  early  and  rapidly  as  possible. 
The  feet  furnish  a  good,  hold,  and,  without  awaiting  the  evolution  of  the 
trunk,  the  fcetus  must  be  extracUd.  The  life  of  the  foetus  here  depends 
to  a  great  extent  ou  the  skill  of  the  o^xirator.  But  then  the  couditiona 
are  no  longer  normal,  and  the  state  of  the  cervix,  the  dimensions  of  the 
pelvis,  the  intensity  of  the  contractions,  the  volume  of  the  foetus,  and 
particularly  priraiparity  or  mjiltiijarity,  are  so  many  circumstances  which 
may  have  a  more  or  less  serious  influence  on  the  results  of  the  operation. 


I 


I 


I.  /If*/. — The  conduct  must  bo  tlicsamo  as  in  the  procoflingcafioa.  jJo- 
livery  is  generally  mor3  prolonged,  and  honoe  the  dangora  run  by  tho  foetus 
are  more  numeroua.  Intervention  is,  therefore,  more  frequently  in- 
dicated. 

III.   Breach  Presentation,  Membtirif  extended,  F(titit/(  h'nt  dotihh. — Hero 
the  difficulties  are  muoli  j^reator.     If  vro.  are  obliged  to  interfero,  wo  have 
not  got  the  hold  the  feet  alTordoil  in  tho  preceding  case,  and  on  the  otJfer 
hand,  in  those  oases  in  particular,  labor  is  prolonged,  anrl  the  engagement^ 
and  disengagement  of  the  buttocka  do  not  occur  or  do  so  very  slowly,  ™ 
The  fuetus  suffers,  the  mother  tiros  herself  out,  and  we  nuist  interfere. 

We  cannot  search  for  the  feet  of  tho  foatus  becuuso  they  are  too  far 
away,  and  even  if  they  were  within  reach,  they  could  not  be  brought  to 
the  vulva  without  fracturing  the  leg  or  thigh.  Hence  we  must  work  up- 
on the  hiiw  of  the  fcetus.  It  has  been  advised:  first,  to  intro<luce  into 
the  inguinal  fold  a  bent  finger  and  bring  down  tho  breech,  a  measure 
which  is  good  in. theory,  but  usually  fails  in  practice;  second,  to  pass  into 
the  inguinal  fold  a  blunt  hook,  the  extremity  of  which  is  turned  outward^  j 
but  in  the  two  cases  in  whicli  we  have  seen  it  employed,  by  experienced  fl 
men  too,  the  thigh  was  fractured  in  one,  and  in  the  other  the  aljdominal 
wall  was  lacerated  above  the  inguinal  fold.  h 

[We  disagree  with  the  author  in  reg.ird  to  the  finger,  whilst  we  would^ 
absolutely  reject  the  blunt  hook.  Tho  finger,  if  it  can  bo  {mssed  into  the 
groin — and  if  it  cannot  rarely  can  anything  else — makes  an  efficient  trac- 
tor, and,  by  gnisping  the  wrist  with  the  other  hand,  the  breech  may  usu- 
ally be  brought  down,  Tho  finger  further  is  preferable  to  the  fillet.  It 
takes  too  long  to  intro<luce  this,  and  in  the  cases  referred  to,  tho  fojtus's 
life  depends  on  quickness.  Should  the  finger  fail,  the  forceps  applied 
over  the  trochanters,  and  carefully  used,  will  often  Bucoeed,  and  this  too 

(without  damage  to  the  fcetus. — EiJ.] 
11a}^air  passes  between  the  limbs  of  the  foetus,  above  the  inguinal  fold, 
a  brass  wire  to  which  is  attached  a  fillet  of  wool  or  linen  which  is  intended 
to  embrace  tho  upper  part  of  the  limb.     We  Iwlievo  that  this  must  pro- 
duce the  same  lesions  as  the  hook.     Ueckor  advocates  the  fillet;  Gueniot 
wlvises  to  pull  imrtly  on  the  inguinal  fold  with  fillet  or  hook,  partly  with 
the  bent  finger  introduced  into  the  atms,  taking  holil  on  the  coccyx  or 
the  ischium,  and  thus  to  attempt  to  bring  down  the  breech  until  able  to 
act  with  the  fingers  of  each  hand  on  the  lugninal  folds. 
Stcidelo  and  Gergues  have  invented    double   hooks    forming  pelvio 
tongs,  which  possess  no  superior  arl vantage. 
Now  as  to  tlie  forceps,     Although  rejected  by  Baudelocque,  Flamant, 
Mme.  Lachapelle,  Schweighauser,  Woidmunn,  and  Stok  fwho  neverthe- 
less has  employed  them),  they  have  given  unexjiected  results  in  tho  hands 
of  Stolz  himself,  of  Hsuike,  Depaul,  and  Tamier.     Wo  give  them  the 
.  preference.     Allhough  we  must  not  forget  that  the  forceps  applied  to 
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the  pelvic  bones  may  expose  the  fcetua  to  some  dangers,  these  are  no 
jjreater  tlian  those  inherent  to  the  other  procedures.  If  the  foetus  be  not 
extrat^ted,  it  inevitjiWy  ])erislies,  and  therefore  we  are  authorized  to  use  an 
instrument  which  cannot  of  itself  jeopardize  the  existence  of  the  fa^tus  if 
prudently  managed,  and  so  apphed  that  the  blades  grasp  the  breech  in  the 
bis- iliac  diameter,  wliile  their  extremities  must  not  pass  beyond  the  crests 
or  the  ilia. 

Finally,  there  is  another  difficulty  on  which  Depaul  lays  stress  with  good 
re^vson,  that  is,  contraction  of  the  cervix  upon  the  nock  of  the  fa»tas. 
This  is  so  grave  a  complication  that  the  fretus  almost  inevitably  succumbs. 
Hence  we  must  try,  by  introducing  the  fingers  between  the  cervix  and  the 
fditnl  neck,  to  overcome  the  obstacle  and  extract  the  head;  but  if  the  cer- 
vix bo  resistant,  Dopaul  does  not  hesitate  to  incise  it.  It  is  hardly  neco9- 
sary  to  dwell  on  the  fivot  that  the  difficulty  of  this  manipulation  compli- 
cates the  prognosis  for  mother  and  fa«tua. 

Wlien  the  head  alone  remains  to  be  delivered,  sometimes  the  hand, 
somotimes  the  forceps,  must  bo  resorted  to. 

lluter  demonstrates  that  the  extraction  of  the  breech  by  means  of  the 
fingers  introduced  into  the  inguinal  fold  succeeds  very  rarely,  and  that 
the  blunt  hook  is  either  useless  or  dangerous;  that  the  fillet  of  Ilocker 
and  Playfair  does  not  succeed  any  better,  and  that  the  pelvic  tonga  of 
Seidele  and  Gerguos  equally  fail.  He  advises  the  forceps,  which,  how- 
ever, should  never  be  applied  unless  the  breech  is  movable  and  still  at 
the  superior  strait    - 

Kleinwachter  gives  preference  to  the  fillet  to  bring  down  the  brooch, 
and  applies  the  forceps  only  to  tlie  afttir-comitig  head. 

Braun  rejects  the  fillet,  the  blunt  hook,  and  the  forceps.  If  the  child 
bo  living,  we  should  restrict  ourselves  to  manual  interference. 

Hegar  combines  the  methods  of  extraction  of  Smellie  and  Braun. 

Barnes  rejects  iill  instrumen^ial  intervention,  and  always  st^arches  for  a 
foot,  by  means  of  which  he  extracts, 

Kormann,  after  having  fully  shared  Sfhroeder's  opinion,  and  sided  witll 
him  regarding  the  principle  that,  if  manual  extniction  fails  to  deliver  a 
living  child,  the  forceps  will  not  bring  us  any  farther,  has  even  gone  so  far 
as  to  say  that  the  application  of  the  forceps  to  the  after-coming  head  is 
extremely  dangerous  to  tlie  mother,  and  has  plaiidy  advised  perforation. 
Ho  does  80  with  certain  reservations,  for  of  thirty-one  cases  in  which  he 
was  obliged  to  extract  the  after-coming  head,  he  was  constraine«i  in 
four,  after  vain  attempts  at  manual  extniction,  to  resort  to  the  forceps, 
and  had  living  children  in  three,  and  oidy  one  dead  child.  He  shows  be- 
sides that,  the  application  of  the  forceps  to  the  after-coming  head  has  a 
frequency  of  eleven  percent,  of  all  cases,  and  that  the  indications  for 
the  forceps  may  bo  summarized  under  the  three  following  hejwis: 

I,  Rigidity  of  the  cervix  and  its  contraction  ujkju  the  neck  of  the  foetus 
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^JIxliBla  V]BiCab  it  to  the  danger  of  a  hiccmtion  tite  extent  of  which  uunnot 
be  determined. 

•J.  Arrest  of  the  chin  above  the  symphysia,  the  occiput  having  descvnUed 
into  the  posterior  portion  of  the  lesser  jtelvia. 

3.  Coaaiderable  disproportion  between  the  head  of  the  foetus  and  tliu 
walls  of  the  pelvis  which  exiwsea  those  parts  to  excessive  comprossitin. 
He  lays  down  tlie  following  ])rocepts  which  coinpriae  liis  practice: 

1.  When  the  breech  remains  high  up  and  the  ehild  is  living,  we  must 
always  search  for  the  anterior  foot,  and  by  the  aid  of  the  latter  bring 
down  the  breecli-  But  if  the  child  is  dead,  wo  must  have  recourse  to  the 
blunt  hook. 

2.  When  the  breech  is  deeply  engaged,  we  shouM  always  try  to  bring 
it  down  by  means  of  the  anterior  foot.     If  the  foot  is  beyond  our  reach, 

re  must  resort  to  the  mothoil  of  expression  according  to  Kristeller,  to  tlie 
lent  finger,  or  the  fillet.     The  forceps  should  never  bo  applied   to  tho 

breech.     If  the  child  is  dead,  the  blunt  hook. 

When  the  head  alone  remains  and  the  child  is  living,  the  head  slsoiUd 

be  extracted  by  the  method  of  Veil,  of  Prague;  if  the  cervix  is  rigid,  the 

chin  arrested  in  front,  if  the  cranium  is  excessively  compressed,  tho  for- 

cejjs.     If  the  child  is  dejid,  jwrfomtion  of  tho  eninium. 

However,  whatever  procedure  be  employed,  the  extraction  of  the  fa>tus 

in  cases  of  pelvic  presentations  is  far  from  being  a  fiimple  matter.  Be- 
ndes  the  dangers  threatening  the  fcutns  from  the  presentation  alone,  the 
ixtraction  is  liable  to  cause  lesions  grave  enough  to  jeopardize  its  life. 

Lesioru  of  the  Fatus  produced  during  Extraction  in  Pehnc  Ptvitenlntiona. 

Following  the  lead  of  Pajot  in  1853,  tho  study  of  these  lesions  has  been 
taken  up  anew  of  late  years,  particularly  by  Hugo  and  Ducourneau,  l>oth 
in  1S?0.  While  Scanzoni,  Kiwisch,  Lange,  Spaeth,  and  Braun  consiiler 
the  extraction  of  the  fiptus  as  an  inoffensive  opemtion  in  itself,  Wigand, 
Joerg,  Uohl,  Naegele,  Martin,  Ahlfeld,  Schatx,  llokitansky,  and  Kuben- 
eohn  show  by  personal  observations,  not  oidy  that  the  extraction  entails 
dangers  upon  the  fa>tus,  but  that  it  is  in  itself  liable  to  determine  lesions 
grave  enough  to  endanger  its  life. 

Huge,  who  has  collected  the  majority  of  German  observations  reported 
until  1876,  has  found  in  44  cases  lesions  following  extmction,  due  to 
poilalic  version,  and  in  "39  castas  lesions  following  extraction  in  primary 
pelvic  presentations,  that  is  to  say,  73  cases.  lie  sliovvs  that  certain  of 
these  lesions  are  frequent,  and  others  rare,  and  he  instances  hemorrhages 
into  the  cervical  region,  into  tho  muscles,  into  the  cellular  tissue  sur- 
rounding the  muscles,  and,  finally,  true  muscular  lesions  to  the  extent 
even  of  complete  i-apture  of  these  muscles.  The  latter  lesions  may  even- 
tuate in  suppuration  or  in  cure,  terminating  finally  in  retraction  of  the 
atemo-deido-mastoid — congenital  torticollis.     In  sixty-four  cases,  he  noted 
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these  lesions  eighteen  times.  Finally,  he  mentions  hemorrhages  into  the 
abdominal  cavity — underneath  the  capsule  of  the  liver  and  of  the  kidneys, 
— intra-cranial  hemorrhages,  tears  of  the  sinuses,  retro^pnlmonary  conges- 
tions, and  fractures  of  the  vertebral  column. 

After  the  above  analysis,  he  compares  the  various  methods  of  extraction, 
and  pronounces  himself  in  favor  of  that  of  Martin,  and  Kristellcr,  that 
is  to  say,  he  advises  upward  traction  on  the  occiput,  and  depression  of 
the  face,  assisted  by  careful  compression.  This  is  the  method  to  which 
we  usually  resort.     The  forceps  he  rejects. 

Transverse  Presentations. — Here  all  authorities  are  in  agreement. 
The  diagnosis  should  be  made  during  pregnancy,  and  the  mal-presentatioa 
corrected  by  external  version,  transformed,  in  other  words,  into  a  presen- 
tation of  the  vertex.  During  labor  recourse  must  be  had  to  internal 
version,  and,  in  the  event  of  this  failing,  to  embryotomy. 


CHAPTER    XIII. 

LABOR  IN  CAvSE  OF  TWINS. 

OPEAKING  generally,  labor  in  case  of  twins  is  a  double  labor.  On 
^  the  presentation  of  the  foetus  will  depend  strictly  the  duty  of  the 
accoucheur.  Whatover  the  presentation,  however,  external  version  is  not 
possible  as  long  as  the  twins  are  still  within  the  uterine  cavity.  After 
the  birth  or  the  extraction  of  the  first  foetus,  if  the  second  presents  by  the 
shoulder,  external  version  may  bo  resorted  to,  although  podalic  version 
is  usually  an  easy  matter,  and  a  large  number  of  authorities  immediately 
resort  to  it.  As  a  rule,  we  are  frequently  obliged  to  interfere  in  twin 
labors,  and  the  following  tables  show  the  frequency  of  such  interference, 
compared  with  that  necessary  in  general  labor. 

Frequency  of  Interference  in  Labor. 

Hugenberger,  (1845-1849)     ,        .        in 
Veit  and  Winckel,  (1856-1864)     , 
Crede,  (1856-1859)        ..." 
Martin,  (1860-1866)      ..." 
C.  Braun,  (186T)  ..." 

Dorhn,  (1867)       .         .         .         .         " 
At  Dublin,  (1847-1854) 

Frequency  of  Interference  in  Twin  Labors. 

Reuss  .....  in 

Chiari,  Braun,  Spaeth  .         .  " 

At  Dublin  .        .        .        .  " 

Siebold " 

Mende " 

Reuss,  from  a  study  of  310  cases  of  twin  labor,  gives  us  the  following 
statistics: 

Spontaneous  labor       ....  161  or  76.7  per  cent. 

A^istance  to  one  or  both  foetuses         .  49  "  23. ;j         " 

"         "  first,  the  second  without  .  9.  " 

The  first  spontaneous,  the  second  assisted  29.  " 

Assistance  to  both  foetuses  .        .  .  11.  " 

Ordinarily,  after  the  birth  of  the  first  child,  the  pains  cease  for  an  in- 
terval whioh  may  vary  from  a  few  minutes  to  a  few  hours,  or  even  day  3, 
and  authorities  differ  as  to  the  proper  course  to  pursue,  some  being  in 

*  During  the  time  when  Osiander  was  a  pronounced  partisan  of  intervention. 


10  per  cent. 

of  cases. 

22 

13 

15 

5.8      " 

11.7      " 

3.2      " 

cin  Labors. 

14  per  oent. 

of  cases. 

8 

(< 

11 

(C 

59'       " 

(( 

23 

t< 
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favor  of  active  intervention,  and  in  this  we  Jigreo,  others  being  guided  by 
the  position  of  the  fcetus,  or  the  roiipjxianuice  of  uterine  contractions. 

Kleiiiwuchter  favors  the  immediate  extraction  of  the  second  ftetus  by 
version,  except  where:  1st,  The  head  or  breech  is  engaged.  2.  There  is 
proiioanced  contraction,  absolute  or  relative,  of  the  pelvis,  and  the  fti^tal 
head  is  above  the  superior  strait.  3.  There  exists  a  double  chorion;  one 
fcptUB  is  born  before  term,  and  immediate  extraction  would  result  in  birth 
before  term  of  second  foetus. 

Reuss  is  opposed  to  these  views  of  Kleinwachter,  and  is  guided  in  his 
action  entirely  by  circumstances,  uuder  the  same  rules  which  govern 
natural  labor.  In  74  labors,  he  gives  the  following  data  as  to  the  inter- 
val elapsing  between  the  birth  of  the  first  and  the  second  foetus: 


From  5  minutes  to  1  hour 
*'     1  hour  to  ()  hours     . 
Over    "      '• 


79  per  ctmt. 
15 
G 


Kleinwiiehter,  on  the  other  hand,  gives  the  following  figures  for  262: 
From  f)  minutes  to  1  hour    .  ,        .        89.41  per  cent. 


"  6  hours 


Over 


9.23 

2.67 


In  twin  pregnancies,  premature  labor  is  frequent  enough,  and,  strange 
to  say,  oftener  in  multipara  th:in  in  primiparw.  In  \i'^  cases  of  prema- 
ture labor,  collected  from  various  sources,  the  following  are  the  data: 

Iloffraau       .         .         .         .  S9  nulliparae.  28  multiparas. 

Keuss  ....  46         "  98  " 

Sinclair  and  Johnston  .  73        "  160 

Kleinwachter        .  ,  45.9  per  cent.  04.9  per  cent. 

It  is  further  to  bo  noted  that  the  mortality  in  case  of  twins  is  high,  vit.: 
Heuss  10.4  per  cent.;  Collins  11.6  per  cent.;  Churchill  25  per  cent.; 
lliigenlxjrger  19  per  cent.  Chiari,  Bmun  and  Spaeth  give  a  lower  rate, 
4  per  cent. 

The  folio ff'ing  tables  show  the  relative  frequency  of  various  present 
tions,  and  the  sex  of  the  twins: 


Both  fetuses  longitudinal    , 
One     fetus    longitudinal,     the 
other  transverse 
Both  transverse 

"     vertex 

"     breech 

'*    shoulder 


Frequency  oj  Presentations. 
Reuss. 


87.20  per  cent. 

12.31 

.49        " 
61.33 

32.2  ♦* 

6.C5        " 


Kleinwachter. 
89.90  per  cent. 

9.63        " 
.33 
69.58        " 
25.25 

5.27 


Sex  of  FoBtuaes. — (151,397  children.) 

Both  males       .......         50.140  times 

"     females  4G.3TO     ♦* 

Male  and  female .')4.84l     " 
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This  table  justifies,  in  a  measare,  the  current  opinion  that  the  children 
are  nsnally  of  the  same  sex,  bat  this  opinion  is  notabsolato  by  any  means; 
for,  on  careful  sifting  of  statistics,  it  b  seen  that  the  reverse  is  very  fre- 
quently the  case.     Thus: 

At  Wurzburg,  In  57  per  cent,  same  sex.  In  43  per  cent.  not. 

Spaeth         .  "  70       "  **      "  "  30        "  " 

Veit     .         .  "64        *•  "       "  "  36        *'  " 

Churchill     .  "  62        "  "      "  "  37.5     " 

CoUms         .  "  60        "  "      "  "  40        "  ** 

What  now  should  be  the  rule  in  case  of  twin  labor  ?  We  resume,  in  a 
few  words,  our  own  practice,  which  is  none  other  than  that  of  our  teacher, 
Depaul:  If  the  two  foetuses  present  well,  if  the  first  labor  has  been  nor- 
mal, we  wait.  If,  at  the  expiration  of  fifteen  minutes  to  one  half  an 
hour,  contractions  do  not  recur,  then  make  friction  over  the  uterus,  and 
gently  stimulate  the  cervix.  If  these  means  do  not  suffice,  then  rupture 
the  membranes,  and  again  wait.  Extract  in  case  of  urgency.  If,  on  the 
other  hand,  the  presentation  of  the  second  foetus  bo  faulty,  in  case  of  the 
breech,  wait,  in  case  of  the  shoulder,  version,  external  or  internal  accord- 
ing to  the  case.  Whatever  the  presentation,  interfere  at  once  if  the  in- 
terests of  mother  or  child  demand  it. 


CHAPTER    XrV. 


THE  Til  HID  STAGE  OF   LABOR. 

'^  I'll! E  third  stage  of  hibor  consists  in  the  expulsion  or  in  the  removal 
*^-  of  the  phicciita  and  the  mymbrunos,  that  is  U)  say.  the  annexes  of 
the  fiptus.  This  third  stage  may  be  spontaneous,  the  placenta  and  meni- 
hi-anes  being  expelled  through  the  efforts  of  nature,  without  interference. 
It  may  be  natural,  where  the  accoucheur  assists  only  by  a  little  traction.  It 
may  bo  artificiiil,  where  the  accouclieur  is  obliged  to  interfere.  We  recur 
to  this  under  the  licad  of  Dystocia. 

SpoiUaneous  Termination. — That  tliis  may  be  absolutely  so,  those  cases 
prove  where  the  ovum  is  expelled  entire  (fa?t.us,  mombranes,  placenta, 
together},  or  where,  at  the  end  of  twelve,  twenty-four  or  even  more 
hours,  the  placenta  is  bom  unaided.  Such  cases  are  usually  of  miscar- 
riage; but  there  are  a  few  instances  oti  i-ecord  of  the  birth  of  the  fcetus, 
membranes,  and  placenta  together.  When  not  interfered  with,  the  dura- 
tion of  the  third  stage  of  labor  is  very  variable.  Clarke,  and  most  author- 
ities, place  it  at  from  a  quarter  to  one  half  an  hour.  The  researches  of 
Dubois,  Cazeaux,  and  Depaul,  however,  prove  that  such  an  interval  is 
entirely  too  short,  and  that  the  mean  duration  is  from  one  to  two  hours. 
Stolz  tells  us  that  the  third  stage  may  Ije  prolonged  for  from  twenty-four 
to  fifty  hours.  In  such  instances,  active  pains  and  hemorrhiiges  L^ve 
been  noted,  and  tlie  uudolivored  women  have  been  restless  and  anxious. 
This,  of  course  is  objectionable.  Spontaneous  delivery,  it  seems  to  us,  is 
not  so  rare  as  is  beheved;  often  has  it  happened  to  us,  while  occupied 
with  the  child,  to  be  culled  by  the  woman,  in  from  ten  t-o  fifteen  minutes, 
and  being  told  that  something  has  passed  from  the  vagina,  to  find  the 
placenta  in  the  bed  either  entire,  or  with  the  membranes  alone  in  the 
vagina.  Nevertheless,  since  such  cases  are  exceptional,  and  since  pro- 
longed waiting  has  its  objectionable  points,  the  rule  is  not  to  await  the 
spontaneous  termination,  but  to  resort  to  natural  delivery  so  soon  as 
this  is  possilyle  or  i!idic4ite<l. 

Nntural  Termination. — Those  authorities  are  in  error  who  teach  that 
the  placenta  begins  to  detach  itself  from  the  uterus  during  labor,  or,  us 
some  contend,  at  the  very  beginning  of  labor.  If  this  statement  were 
true,  during  the  course  of  labor,  we  would  see  more  or  loss  blood  escape 
from  the  vagina,  and  this  is  not  the  case.  Normal  labor  occurs  without 
any  hemorrhage  whatever,  and  it  is  only  in  those  cases  where  the  pla- 
centa separates  prematurely,  tliat  we  see,  at  the  end  of  labor,  just  before 
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tho  oxpolsion  of  the  fcetus,  n  «liglit  trickling  of  blood  from  tho  vulra. 
Ordinarily,  indeed,  it  is  only  at  the  expiration  of  a  variable  interval^  that 
we  sGv  this  trickling  at  all. 

[Ii  is  self-evident  that  Charpentier  uses  here  the  term  hemcrrhapo  in 
its  broad  aeiiae,  for  it  is  oertaiidy  oxcttptii^uul  for  tho  second  Btugu,  at  luust, 
to  be  completed  withoat  any  loea  of  blood.  Wo  make  thia  point  hero 
beoBUso  the  poeitivo  statement  has  been  made  tliut,  during  tho  conrgu  of 
normal  labor,  the  wonum  ought  not  to  lose  a  drop  of  bloo<l.  The  ex- 
perienced will  simply  laugh  at  such  a  statement;  the  inexperienced  need 
to  be  told  that  the  reverse  is  the  truth. — Ed.] 

The  uterus  diminishes  in  volume,  and  retracts  as  it  gets  rid  nf  the  child. 

It  this  retractility  does  not  become  at  all  marked  till  a  few  minutes  have 

ipeed  from  the  birth  of  the  child,  and  thtin  it  is  that  the  third  stjigu  of 
labor  begins.  Three  concurrent  phenomena  indicate  the  onj^et  of  this 
«tage:  lat.  Recurring  uterine  contractions,  identical  with  those  of  labor, 
txeept  tliat  they  are  a  trifle  leas  intense.  2d.  Change  in  the  form,  vol- 
time,  and  consistency  of  the  titcrus.  This  is  apimrent  to  the  luuid  resting 
over  the  uterus,  which  hardens,  becomes  rounder,  in  a  word,  contracts. 
3d.  Tho  appearance  at  the  vulva  of  blood  in  greater  or  leas  amount. 

If  now,  for  us,  uterine  retractility  plays  a  part  in  the  detachment  of  the 
placentji,  this  part  is  incom{)lete  without  contraction,  and  these  two  phe- 
nomena, retractility  and  contractility,  acting  together  complete  the 
lird  stage  of  labor.  To  the  three  signs  Just  mentioneil,  Caillaut  adds 
lother,  which  he  says  is  ])erceptil?le  on  auscaltution.  He  calls  it  the 
bruit  of  placental  separation.  "  If,"  he  says,  "tho  child  l>oing  born,  the 
•tethoscopo  be  at  once  applied  to  the  hypogaatrium,  at  tho  end  of  a  few 
intee  are  heard  a  few  indistinct  sonorous  rales.  At  tho  same  mumeut 
the  uterus  contnicta.  These  nlles  increase,  and  will  bu  found  to  be  syn- 
chronous with  th3  contractions  of  the  uterus.** 

Although  Baudelocque  and  Velponu  grntitod  but  two  phases  of  the  third 
stage,  to-day  we  recognize  three:  Ist.  Separation  of  tho  pltw;enta;  2d.  Its 
passage  through  tho  cervix;  3d.  It»  passago  through  the  vagina  and 
Tulva. 

The  Spparation  of  tlu>  Plmcnfn, — The  separation  of  tho  plucenta  docs 
not  include  the  membranes  alone.  We  have  soon  thut,  togotlior  with  the 
placenta,  the  uterine  mucous  membrane  is  shed  as  the  decidua.  This 
docidna,  the  maternal  pliu^enta,  iticiii'lon  tho  entire  superficial  portion  of 
the  uterine  mucous  membnvne.  Tliis  shedding  is  not  effected  suddenly, 
but  slowly  and  progressively,  tho  efficient  cause  being  tho  retractility 
and  contractility  of  the  uterus.  Tho  retractility  first  comea  into  play. 
Emptied  of  the  fcetus,  the  uterus  tends  to  reduction  in  size  and  in  capac- 
ity, and  this  oan  only  happen  through  the  retraction  of  its  walls,  from 
which  result.''  diminution  in  the  size  of  its  cavity.  Now  tho  placenta  i.s  a 
spongy,  vascular,  uon-coatractile  body,  and  can  only  follow  this  i-etro- 
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grade  movomont  of  the  uterus  to  ft  degree.  The  limit  ones  attained, 
is  compressod  on  itself,  and,  the  retractile  force  continuiug,  the  eellulo- 
vascular  adhesions,  which  unite  it  to  the  uterus,  brejik,  and  the  superfi- 
cial portion  of  the  mucous  membrane  yields  at  one  |K)iflt>  exposing  the 
uterine  sinuses.  From  these  sinuses  escapes  blood  ut  the  level  of  separa- 
tion, and  this  blood,  increasing  iu  quantity,  tends  to  increase  the  aepani- 
tioii.  The  placenta  thus  becomes  more  and  more  a  foreign  body.  Nott- 
the  contractility  of  the  uterus  in  turn  plays  its  part,  and,  at  the  outciet, 
comi)letes  the  separation,  later  determines  the  expulsion,  or  at  least  the 
passjvge,  of  the  placenta  through  the  cervix.  This  process  of  separation 
does  not  always  occur  after  the  same  manner,  and  it  varies  according  to 
the  jwint  of  placental  insertion.  It  is  generally  gnvnteil  that,  when  the 
point  of  insertion  is  at  the  fundus,  the  placenta  begins  to  separate  at  its 
centre,  because  tliis  centre  is  the  thickest  portion,  and  consequently  loss 
able  to  follow  the  retrejvt  of  the  uterus.  Separation  then  proceeds  from 
the  centre  to  the  circumference,  forming  a  cavity,  as  it  were,  in  which 
the  blood  accumulates.  The  fcetal  surface  of  the  placenta  tends  more 
and  more  to  approach  the  internal  orifice  of  the  cervix,  and  when  com- 
plete seimration  has  been  etfected,  it  will  fall  on  tliis  orifice  by  the  same 
surface,  carrying  behind  the  membranes  and  the  decidua,  these  latter 
being  turned  inside  out  like  the  finger  of  a  glove,  and  making  a  pocket 
containing  more  or  less  blood  and  clots.  If,  on  the  other  hand,  the  pla- 
centa is  inserted  on  one  of  the  uterine  walls,  anterior  or  posterior,  this 
separation,  insteivl  of  beginning  at  the  ctmtre,  begins  at  one  or  another 
edge,  and,  pi-ogressing  after  tin's  manner,  the  placenta  may  appear  at  the 
cervix  either  by  its  fa't;il  or  maternal  surface.  If  the  separation  ])rooec<ls 
from  above  downward,  the  placent-a  will  present  by  its  fa^tal  surface,  but 
in  caae  of  the  Boparation  beginning  below,  and  extending  upward,  then 
remaining,  as  it  will,  adhenml  lastly  at  its  upper  border,  the  placenta  Mill 
slide  along  the  uterine  wall,  and  will  present  either  by  its  lower  border  or 
by  the  maternal  8nrfa<^e.  As  a  result,  in  the  first  instjince,  the  blood  will 
apprnr  externally  after  the  birth  of  the  placentiv,  since  it  is  retained  in 
the  pocket  formed  by  the  niembranes;  while  in  the  second  instance,  the 
blood  will  appear  externally  as  soon  as  separation  begins. 

The  alxjvo  process  of  separation,  admitted  by  all  authorities,  has  latterlj 
been  questioned  by  Matthews  Duncan.  Acoordnig  to  him  this  inversionl 
is  due  to  tractions  exercised  on  the  cord,  and,  if  we  take  as  typical  spon- 
taneous delivery,  we  note  that  the  portion  of  tho  placentii,  wljich  first 
presents  ut  the  cervix,  and,  in  consequence,  at  tho  vagin.a,  is  not  tho 
amniotic  or  f<vtal  sfarface,  but  the  border  or  a  portion  at  some  distance 
from  this  border.  "  When  the  border  does  not  exactly  present,  tlxis  is  not 
because  the  placenta  is  turned  inside  out,  for  only  a  small  portion  of  the 
mass  is  in  f:ict  so  turned.  It  is  in  reality  the  border  which  presents,  but 
this  border  is  slightly  thickened,  because  it  is  turned  up,  and  especiiilly 
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do  the  placental  bonlers  turn  up  in  cases  wbiTe  they  nro  thin.  It  is  tlii< 
Btill  odhpront  meinUroncvs,  which,  making  tniction  on  tho  circamfurunce 
of  the  pliicenta,  dotcrniine  the  ])ro8eut»tion,  for  the  force  neceeaary  to 
(It^tiicii  them  ia  greater  thun  tho  roaistanoe  offered  by  the  border  of  the 
phtcentn.  Theue  {X>iutfl  are  confinncd  by  the  rosoarcht'B  of  Kilgcii  and 
of  Leniser,  If  the  j)laouuta  is  expelled  after  tho  manner  des<;rilH>d  by 
Baudelocque  an<l  Schultzts  there  nmst  needs  oct.nir  considerable  iiemor- 
rhage.  J'lw  p]ac^enta,  iKjing  in  a  nuuusurc  a  rigid  bo<ly,  it  cannot  turn 
on  itself,  take  the  shape  of  a  cup,  with  tho  resulting  cavity  in  which  the 
blood  accumulates.  The  force  which  h  called  into  ])lay  to  prwhice  such 
au  inversion  teuda  at  tho  same  time  to  cause  liemorrhago  fruin  the  open 
uterine  sinuses,  which  were  applied  against  tho  surface  of  the  placenta 
which  has  inverteti.  If  tho  placenta  detaches  itself  by  presentation  of  its 
[Ixmler.  its  uterine  surface  slitles  along  the  wall  of  the  muscle,  and  there 
•lists  only  a  small  space  to  receive  tho  bloo<l  which  flows  from  the  uter- 
ine sinasea.  Tho  muscular  walls  of  the  ntenis  remain  close  to  the  pla- 
cental surface,  the  uterus  contracts,  pushes  down  tho  placenta,  and  soon 
it  bei'nmes  almost  spherical  and  empty.  Hemorrhage,  then,  is  no  longer 
a  couscquenoe  of  the  mechanism  of  Uilxir." 

Devilliers  is  incline<l  to  think  that  tho  point  of  insertion  nf  the  cord  to 
the  placenta  lias  much  to  do  with  the  mochanism  of  wjiaration,  which 
begins  ratlier  at  the  centre  when  the  cord  is  inserted  here,  as  is  usually 
thi-  case;  while  it  begins  near  tho  placental  border  when  the  cord  is  in- 
serted near  the  margin. 

Expuhimi  and  Passage  of  thn  Plnrenla  through  the  Ccnu'r. — Separation 
once  accomplished,  tho  placenta  bocomos  a  foreign  body,  against  which 
the  uterus  tends  to  react.  Coutnictility,  hence,  begins  to  play  its  part. 
Tills  is  manifested  by  the  luirdening  uf  the  uterus,  which,  clmngitig  its 
shape,  projects  through  the  abdominal  wall;  an<l  this  uterine  coutnictiuii, 
being  accompanied  by  pain,  the  woman  compliiina,  and  the  accoucheur 
knows  tlmt  tlie  third  stage  of  labor  is  al>out  to  kigin.  Under  the  influence 
of  these  contractions,  the  cervix  opens  at  the  internal  os,  and  the  pla- 
centa tends  to  engage  within  it.  If,  now,  a  vaginal  examination  bo  made, 
tho  finger  touches  a  body,  e:isily  recognized  as  the  plai-enta  by  tho  pro- 
jection of  the  umbilical  vessels,  and  tho  insertion  of  the  i:ord.  If  the 
third  stage  be  left  to  the  efforts  of  nature,  the  uterine  contractions,  in- 
creasing in  intensity,  push  this  jjlacental  mass  through  the  cervical  cunal, 
and  contractility  and  retractility  combining  thoir  forces,  the  placenta 
falls  out  of  the  cervix  into  the  vagina,  carrying  with  it  the  membranes 
which,  in  turn,  detach  themselves  from  the  uterine  wall. 

Passage  through  the  Vngina  and  tlirough  tlieVulvn. — Once  in  tho  vag- 
ina, tho  placentit  meets  with  no  further  resistance,  and  gentle  traction 
Butfices  for  delivery.  If  this  delivery  bo  left  to  nature,  at  tho  end  of  an  in- 
terval, which  may.  vary  from  ten  minutes  to  many  hours,  tho  vagina  in 
Vol.  I.— 29. 
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turn  contracts  and  expels  tho  foetal  annexes.  But,  remembering  the  ob- 
jections to  this  method  which  we  liave  already  montioued,  it  is  customary 
to  extnic't  the  plaoontti.  This  extraction,  as  is  apparent,  offere  no  diffi- 
culties in  a  normal  case,  since  tho  placenta  is  in  part  engaged  in  the  cer- 
vix, or  has  fallen  into  tho  vagina. 

Ojwrafive  meUtniL — Tho  tmctiona,  which  should  be  made  on  the  con), 
must  be  made  after  strict  rule.  Formally,  autlinritics  were  in  favor  of 
seizing  the  cord,  covered  by  a  cloth  to  prevent  slipping,  in  the  right  hand; 


^^ 
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Fio.  *41. — ErrmACTiox  of  Placbnta. 

then,  to  follow  up  the  cord  as  far  aa  possible  with  two  fingers  of  the  left 
hand,  and  tlirougli  traction  to  mak%  tho  cord  glide  along  these  fingers 
which  arc  pressing  it  down  against  the  vagina.  For  our  part,  we  Ik,*- 
lieve  this  procedure  useless,  and  our  method  is  as  follows:  The  left  hantl 
is  applied  on  the  fundus  of  the  uterus,  in  order  to  follow  the  retrent  of 
this  organ,  and  to  make  sure  that  this  retreat  is  normal  and  regular; 
whilst  tho  right  hand  seizes  the  cord,  a  towel  intervening,  approaching 
the  vulva  as  the  placenta  descends.  As  soon  aa  the  placentii  reaolies  tiio 
vulvar  cleft,  tho  cord  is  released,  and,  seizing  the  placenta  with  the  entire 
hand,  it  is  twisted  several  times  on  itself  in  order  to  form,  with  the  mem- 
branes, a  species  of  cord  more  resisting,  and  therefore  less  likely  to  break. 


which,  uftcr  having  becMijiC(ioptt'<l  with  cntliusiasm,  is  to  «hiy  tUu^riiMl,  and 
with  just  reason,  by  a  large  proportion  of  Ihf  autliorities.  This  method 
iacalle«l  Crede'a  nu-lhixl  of  phu-ental  oxpressioii,  but  in  reality  it  belongs 
to  Hardy  and  MnClintock,  and  consists  in  the  following  steps:  Wait  for 
thi;  first  uterine  contractions  occurring  after  the  expulsion  of  the  fietus, 
and  grasp  with  tlie  entire  hand  the  fundus  of  the  uterns,  massaging  it, 
compressing  it  with  the  fingers,  thus  causing  an  arliticial  separation  of 
the  placenta,  which,  according  to  Credt',  will  make  its  exit  from  the 
jterus,  driven  from  the  uterine  cavity,  and  expressed,  so  to  sjK'ak,  even 
a  cherry-stono   is  squeezed  from   between    the  compressing  lingers. 
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Aucoiiling  to  ('ro(lr,  wo  thus  avoid  the  hemorrhage  of  the  third  stage  of 
labor  and  this  nmiueiivro  adds  in  no  wise  to  the  woman's  suffering. 

For  our  part,  wc  are  opposed  ajjsohntcly  to  tliis  mt'tho*!,  which  not  only 
omnnt  be  resorted  to  as  Crede  wishes,  but,  furthernioro,  is  far  from  be- 
ing non-injurious  t«3  the  i»itieut.  Placental  delivery  (practised  after 
Crede's  method)  is  no  longer  natural  delivery,  but  is  to  the  highest  de- 
greo  artificial  dolivety.  The  rules  laid  down  by  CrciU'  are  in  reiility  the 
following:  Await  not  only  the  retraction  of  the  uteras,  but  the  return  of 
the  contraction,  ami  then  only  to  act.  Now,  if  we  analyze  the  tables 
prepared  by  Creih'  and  his  pupils,  those  of  Cliantrcuil,  for  instance,  who  for 
a  time  was  a  pronounced  i)artisan  of  this  method,  we  sec  that  delivery  by 
expression  i.s  resorted  to  even  within  three  or  four  minutes  after  labor. 
Now  all  authorities  agree,  and  with  reason,  tluit  if  uterine  reti-actility 
manifesta  itpelf  within  the  (irst  few  minutes  after  the  birth  of  the  fetus, 
the  siinie  does  not  hold  true  of  iiterine  contractility,  which  does  not 
recur,  orilinuiily,  before  eight  to  ten  minutes  have  elapsed.  This  theory 
therefore,  is  strikingly  opposed  to  practice. 

P'urthormore,  we  Avoiild  add  that  we  do  not  believe  that  massage  of  the 
uterus,  exercised  at  a  time  when  this  organ,  worn  out  by  the  efforUs  which 
it  hiis  made  to  give  birth  to  the  f^ptus,  needs  gentle  management,  is  inof- 
fensive to  the  womitu.  Further  still,  the  very  frerman  authorities  who 
imve  shown  themselves  partisans  most  loyal  to  this  metho<l,  have  reported 
a  number  of  cases  of  metritis  and  of  peritonitis  consecutive  to  such  inter- 
ference more  or  less  brutal.  Let  us  add,  linally,  that  this  methoil  in  no 
sense  protects  womnn  against  hemorrhage,  and  that,  in  many  instances, 
there  liavc  remained  within  the  uterus  shreds  of  membrane,  and  even 
portions  of  the  placenta. 

[In  view  of  the  nearly  uniform  belief,  teaching,  and  practice  of  distin- 
guished accoucheurs  throughout  the  world  to-day,  with  whose  writings 
every  physieiau  must  Ije  familiar,  it  seems  unnecessary  to  give  here  tlie 
convincing  arguments  which  at  once  stiggest  themselves  in  reply  to  the 
jmsitiou  so  forcilily  held  by  ('harpenticr.  Furtliermnre.  the  description 
given  by  him  of  Credt's  method  is  the  reverse  of  the  truth,  as  wo  uuder- 
Btand  and  practise  the  method,  and  as  we  know  it  to  Imj  understood  and 
practised  by  Crede  and  hh  followers  in  Europe  and  in  this  country. 
Crede's  method,  rightly  followed,  is,  above  lUI  other  methods  of  placental 
delivery,  rational,  in  that  it  simply  assists  the  natnml  process  of  8e|Xira- 
tion  of  the  placenta,  and  further  is  safer  for  the  woman,  in  that  it  aecurca 
those  desidcKita  which  every  accoucheur  aims  at — a  thoroughly  emptied 
and  an  efllciently  contracted  uterus.  Delivery  of  the  placenta  by  traction 
on  tlie  cord  cannot  be  too  strongly  condemned.  It  does  not  imitate  Na- 
ture's method,  which  is  one  of  i'«  n  tergo,  not  of  via  a  f rank.  It  is  es- 
pocijilly  dangerous  in  those  not  very  rare  instances  whore  there  exist  mor- 
bid adhesions  lu'tweon  placental  and  uterus.     Here  there  is  ji()s>i!>ilitv  t  ' 
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alerine  inTer?iioTi,  thcro  i^  strong  proljability  of  pljH'ontiil  or  tmmibmnoua 
ehred  remuining  in  tlie  utenjs.  And,  be  it  reinemluTPil,  in  uo  given  case 
(]o«*s  the  aoi^oncheur  know  that  such  morbid  julhesions  do  not  exist.  For 
Bach  reasons,  mainly,  have  tho  majority  of  obstetricians  rojooted  tnictinn 
on  the  cord,  and  substituted  placental  expression.  The  woo<I-cut,  tlioro- 
fore,  deseriptire  of  the  former,  it  is  hoped,  will  prove  a  warning  as  to 
what  tlie  accoucheur  ought  not  to  do. 

And  wlmt,  rightly  stated,  is  Cred^^s  method  of  placental  expression ? 
At  the  outit't,  the  uterus  is  never  to  be  spurred  into  action  by  massage  or 
by  knejidjug.  but  tho  hand  is  to  be  kept  <|uietly  on  tho  fiindu-s  until  tho 
uterus  i^  felt  to  liarden,  not  faintly,  not  irregularly,  but  uniformly  and 
strongly.  Then  expression  is  to  bo  brought  into  piny,  and  never  Ix'foro, 
The  mean  interval  between  the  birth  of  tho  child,  and  correct  resort  to 
Credo's  methfxl,  varies  from  fifteen  minnt^^a  to  one  half  hour — tho  latter 
figure  is  a  nearer  approach  to  the  truth.  Failure  in  the  use  of  C'nMle's 
method  is  due  to  the  fact  that  efforts  at  expression  are  miule  too  soon — 
before  fifteen  minutes,  at  least,  have  elapsed  since  the  end  of  the  wcond 
stage  of  labor.  When  the  uterus  is  distinctly  felt  t<J  hanien,  fric- 
tion should  at  first  be*  made  over  tho  fundus,  and  then  the  uterus 
is  grasped  by  both  hands,  the  fingers  towards  the  pubes,  and  compres- 
Bion  18  made.  If  this  first  effort  at  expression  fails,  wait  for  a  second, 
it  may  be  a  third  or  fourth  contraction.  The  compressive  force 
must  l>e  directed  as  far  as  possible  in  the  axis  of  the  utt^rus,  in 
order  to  act  to  the  best  advantage.  Thus  now,  except  where  there  are 
morbid  adhesions,  tho  placenta  may  be  forced  into  the  bed,  Iwjtweea 
the  patient's  tliighi*.  It  will  bo  noticeil  fchiit,  hy  this  method,  abso* 
lately  no  handling  of  the  cord  nntl  no  vaginal  examination  are  necessary. 
Indeed,  in  a  normal  ease,  where  membranes  and  placenta  are  intact,  the 
finger  need  never  be  introducoil  into  the  vagina  after  tho  completion  of 
tho  second  stage  of  lalK>r.  The  i»lacenta  deliveroil.  too  much  stresK  can- 
not be  laid  on  the  fact  tliat  it  must  bo  twisted  on  itself,  over  and  over 
again,  in  order  that  the  membrsmes  may  be  extracted  entire.  Inatten- 
tion to  this  fact  is  a  very  common  causo  of  retiiined  shreds  of  mem- 
brane,—  Ivl.J 

With  the  birth  of  the  placenta  there  is  a  loss  of  blood,  but  tin'  amount 
is  variable,  limited  in  general  to  ten  to  twelve  ounces,  altkouijh  this  loss 
may  amount  to  as  much  as  thirty  ounces.  The  amount,  it  is  a|>par('nt, 
will  deiiend  on  the  development  of  the  vascular  system  of  tJio  uterus, 
and  on  the  retractility  and  contrartility  of  this  organ.  In  general  abun- 
dant, when  the  uterus  retracts  and  contracts  moderately,  the  loss  of  blood 
is,  on  tho  contrary,  very  slight  when  the  uterus  contractjj  energetically,  as 
is  usually  the  case  when  the  third  stage  is  completed  sjiontanoously.  Tho 
same  holds,  and  the  reason  is  evident,  when  tho  fo-tus  is  expelled  a  few 
days  after  its   death,  tho  utero-plaeentsil  circulation  having  nearly,  or  al- 
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roost,  ceased.  Wlieu,  on  tlic  otlior  lianil,  towards  the  end  of  lalxir,  the 
iiLurine  r:oii tractions  are  fwble,  when  the  uterus  is  greatly  distended,  as 
in  case  of  hydranmios,  twina,  vcM'y  largo  fa-tus.  etc.,  then  the  uterus  is 
ilefioiont  in  retractile  and  contnictilo  power,  and  hemorrhage  may  be 
great.  It  ia  in  cases  euch  as  these  that  we  meet  with  those  frightful 
lu'tiiorrhages.  of  wliich  we  will  epeak  in  connection  with  the  subject  of 
the  complications  and  the  ac^cidents  of  labor. 


Tn.  »<8.— PUACKNTA  WITH   Bin  i.u.v.  ^i.   ^  .,HU.      (AtlCT  Buick.) 


Pio.  S44.— Plactbjta  or  Twvn, 


Fio.  M5.— PucKSTA  m  A  Cask  or  Triplsis. 


Deliverif  of  the  placpnta  in  iwin  pref/naticien. — The  reasons  lor  not  in- 
terfering too  soon  during  the  thir<l  stjigo  of  labor  are  all  the  more  appli- 
cable to  twin  pregnancies:  But  with  Naegele  and  (rrensor  we  are  opposed 
to  the  practice  of  making  traotiou  on  both  coitls  it  once.  In  the  flret 
place,  the  placentas  are  frequently  separate,  and  the  one  detaches  itaeli 
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before  the  other.  Farther,  when  the  two  placentas  are  united,  pulling 
on  both  the  cords  will  make  trouble,  in  that  the  placenta  masses  will  on- 
dearor  to  engage  at  the  same  time.  The  best  practice  is  to  search  for 
the  cord  belonging  to  that  placenta  which  tends  to  engage,  and,  as  soon 
as  this  placenta  has  reached  the  os,  to  make  ti-action  on  the  cord  bolong- 
i»g  to  it.  [It  is  obvious,  from  what  hua  gone  before,  that  hero,  as  well, 
Credf^'s  method  of  placental  expression  will  answer  better  tlmu  any  such 
tractions  on  the  cord. — Ed.]  But  we  must  watch  with  all  the  more  care 
orer  the  delivery,  for  hemorrhage,  the  result  of  uterine  inertia,  is  com- 
mon in  such  cases. 

We  represent  here,  figure  243,  a  curious  example  of  the  cord  observed 
by  Busch  in  a  case  of  twia  pregnancy,  and  in  figure  245  the  disposition 
of  the  cords  and  the  placentas,  in  a  case  of  triplets,  observed  by  Martin. 


CHAPTER    XY. 


ANESTHETICS  IN  NOliMAL  LABOR. 

EtHEK    AXD   CULOnOFOUM. 

/^IIARPENTIER'S  conclusions  iu  regiinl  to  the  use  of  those  anesthetics 
^''  are  preceded  by  a  resuini  of  the  views  heki  in  regard  to.  them  since 
the  introduction  of  anajsthetica  into  obstetrical  practice  by  Simpson  in  1847. 
Since  both  the  usefulness  and  safety  of  both  ether  and  chloroform  in 
the  lying-in  chamber  are  now  universjxlly  admittetl,  we  omit  this  resumif 
and  reproduce  simply  the  general  conclusions. — Ed.] 

Chloroform  in  labor  is  administered  either  in  surgical  or  in  80-calle<l 
obstetrical  dose. 

Surgical  dose. — It  is  thus  uniformly  used:  Ist.  Whenever  an  opera- 
tion is  to  be  perforraetl — forceps,  vorsions,  vtc. — and  unjHsthesia  should  bo 
as  complete  as  the  o[K?nitiou  is  iliflicult  or  dangerous.  2d.  Whenever 
the  pains  are  unbejirable,  and  the  parturient  is,  in  consequence,  greatly 
excited  and  uncontrolIablD.  ;ld.  In  case  of  spasm  of  the  uterus.  Wo 
refer  here  simply  to  rigi<lity  of  the  cervix,  not  to  tetanus  of  the  uterus. 
4th,     In  case  of  eclampsia. 

Obstetrical  done. — Ist.  Chloroform  given  in  small  dose  unquestionably 
takes  the  edge  off  the  pains,  and  thus  gives  the  parturient  both  moral 
and  physiciil  strength.  At  the  same  time  tlie  intervals  botiveen  the 
uterine  contractions  are  lengthened.  2d.  Complet^i  analgesia  we  liavo 
never  observed  except  under  deep  anresthesia,  and  then  the  drug  is  ad- 
ministered in  surgical  dose.  ;Jd.  At  times  chloroform,  instead  of  quieting, 
excites  the  patient  to  such  a  degree  that  wo  are  obliged  to  cease  its  ad- 
ministration. 4th.  Occasionally,  it  has  seemed  to  us,  that  chloroform 
diminished  tlie  contractile  power  of  the  uterus,  and  therefore  caused  hom- 
orrhage,  more  or  less  grave,  bin.  Its  action  on  the  fiiotus  is  nil.  (Uli. 
Administered  during  the  period  of  expulsion,  chloroform  certainly  dimin- 
ishes pain;  but  its  elfect  on  the  contractions  of  the  abdominal  muscles, 
and  the  resistance  of  the  perineum,  has  seeme<l  to  us  less  marked  than  is 
generally  sup}X)8ed.  Pain  is  not  completely  abolished,  contractions  are 
frequent. 

Never  would  we  administer  chloroform  in  normal  labor  except  in  the 
instances  noted  above.  There  is  another  anaesthetic  to  which  we  often 
have  recourse,  and  which  has  frecpiently  rendered  us  yeoman  service.  Wo 
refer  t^j  chloral. 

[It  will  be  noticed  that  no  reference  is  made  to  ether  by  Charpentier. 
This,  of  course,  is  because  the  safety  of  ether  over  chloroform  is  not  as 
yet   recognized  in  France.     True  enough,  chloroform  administered   in 
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labor,  is  safer  than  when  it  is  given  apart  from  this  physiologicJil  act,  for 
tho  rtKj-son  tlint  tlio  uterine  contractions  tend  to  prevent  tbo  cerebral 
ftnemu^  which  is  such  a  constant  aceompanimont  of  futal  caacs.  In  this 
country,  however,  particularly  in  New-England,  the  birth-pkce  of  ether, 
it  is  couflidcreil  much  the  safer  plan  not  to  administer  chloroform,  but 
always  ether.  Owing,  however,  to  the  longer  time  requisite  for  the  ad- 
ministration of  ether,  and  the  inability  to  give  it  intermittently  as  etusily  as 
chloroform,  the  former  is  l)cst  reserved  for  operations  requiring  consiil- 
eruble  time,  and  in  cases  of  eclampsia.  Of  all  the  stages  of  lalvor,  chloro- 
form is  most  useful  when  the  second  stage  is  about  ended,  and,  if  it  bo 
then  ptt8he<l  to  the  surgical  degree,  the  chances  of  securing  an  intact  por- 
inenm  are  greatly  enhanee<l — the  accoucheur  being  able  to  «hell  out  the 
pre«ienting  fetd  part  us  slowly  and  as  carefully  as  seems  requisite. — Ed.] 

ChloraL  — This  drug,  of  which  we  will  sj>eak  further  on  under  the 
liesui  of  eclampsia,  is  worthy  of  the  attention  of  obst^^triciana.  We 
have  seen  tluit  the  partisans  of  mo<lenite  anesthesia  resort,  in  particular, 
to  chloroform  during  the  stsige  of  expulsion,  and,  for  us,  this  period, 
although  perhaps  the  most  painful,  is  not  the  most  insupporfaible. 
It  is  then  that  the  parturients  take  account  of  the  progress  of  their 
labor,  regain  counige,  listen  readily  to  the  counsel  of  their  physician, 
and  are,  in  reality,  less  irritiible  and  excitable,  exdbpt  perhaps,  dur- 
ing the  last  contractions,  than  during  the  first  stage  of  labor.  It  is 
inipoBsible  to  keep  the  woman  under  chloroform  from  the  bcginnriig  of 
lalwr  until  the  expulsion  of  tlie  fu-tus  without  dangfr;  now  it  is  during  the 
first  stage  of  lalx)r,  that  is  to  hjij  the  period  of  dilattition,  that  chloral  has 
rippearc^l  to  ns  incontestably  of  utility.  When  the  pains  in  the  ba,ck  are 
Very  pronounced,  or  dilatation  is  slow,  either  bt'cause  of  fcublo  or  irregu- 
lar pains,  or  bocause  af  rigidity  of  the  cervix,  in  primipanv  for  example, 
then  it  19  that  we  have  used  chloral.  We  give  it  by  eiiema,  about  one 
drachm  at  the  outset,  and  repeating  this  in  some  four  or  five  hours.  We 
thus  procuro  for  our  patients  more  or  loss  rest,  sometimes  deep  sleep. 
The  drug  bos  never  seemed  to  us  to  have  a  biul  effect  oji  the  jiaitis,  but 
rather  to  make  them  regular,  without  diminishing  the  intensity.  In  three 
cases  which  we  recall,  there  existed  spasmodic  rigidity  of  the  cervix,  lasting 
for  some  five  to  six  hours,  which  yielded  in  one  hidf  an  hour  t-o  the  chloral 
enema.  In  tlie  second  stage  of  ialwr,  the  oxpulsory  aUige,  the  notion  of 
chloral  has  seeuiwl  to  us  loss  marked.  Wo  then  have  recourse  to  chloro- 
form, even  an  when  manual  or  instrumental  assistjiuco  is  called  for,  which 
must  be  administered  in  surgictvl  dose. 

[As  a  further  aniesthetic  of  utility  in  labor  we  would  refer  to  cocaine. 
A  number  of  observers  have  reported  oxccUent  results  from  the  appli- 
cation of  this  drug  to  the  cervix  during  the  first  stage  of  labor.  It  is  not 
Hkely,  however,  tliat  cocaine  will  suiiplant  chloral  in  this  stage,  whilst, 
during  the  expulsory  stage,  we  question  very  much  if  it  would  have  any 
effect  whatever. — Ed.] 
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THE  CARE  OF  THE  PATIEN'T  IMMEDIATELY  AFTER  LABOR 

rriHE  first  desire  of  the  newly  delivered  woman  is  for  absolute  rest,  and 
-*-  this  should  be  granted  her  before  we  proceed  to  cltuinse  the  genital  and 
the  bed.  If  the  third  ativge  of  labor  has  been  conducted  after  the  manner 
we  have  oiitliuetl,  the  accoucheur  lias,  on  the  one  hand,  assured  himself 
tliat  the  uterus  does  not  contain  a  second  fcetna,  and,  on  the  other  liand, 
that  lhi«  organ  has  thoroughly  contracted,  and  that  he  need  not  fear 
uterine  int-rtia,  or  hemorrluige,  or  inversion.  His  duty  now  is  to  see 
that  this  contraction  is  being  maintained,  and,  for  this  purpose,  it  suf- 
fices  to  {lalpate  the  abdomen  from  time  to  time.  If  the  uterus  be  at  tho 
level  of  tho  umbilicus,  if  it  be  hard,  spherical,  and  resisting,  if  no  blood 
flows  from  the  vagina,  all  is  right;  if  on  the  other  hand,  the  uterus  be 
soft  and  relaxed,  gentle  friction  over  the  fundus  may  suffiix^  to  expel  clote, 
and  to  obtain  tho  coutniction  which  is  a  necessity.  Of  course,  we  are  Bup- 
posedly  speaking  of  a  normal  ciiso.  For  tho  complications  of  delivery 
we  refer  the  reader  to  this  heading.  Usually,  at  the  end  of  a  few  min- 
utes, tho  woman  has  a  I'hUl,  which  is  of  no  import,  depending  purely  on 
chiinge  in  vjiaculav  tension.  It  ia  only  necessary  to  slip  a  ilry  sheet  onder 
her,  to  cover  her  a  little  more,  keeping  her  on  the  back,  the  legs  together, 
and  amidst  perfect  quiet.  Tlte  administration  of  a  little  stimulant,  in 
addilit)n,  soon  diaiuds  tho  chilly  sonssition.  At  the  end  of  about  one  half 
hour,  according  to  cinnimstarjces,  we  proceed  to  the  toilette,  and  careful 
examination  of  the  genitul  organs.  This  toilette  should  be  attended  to 
with  tlm  greatest  possible  c;in',  the  genitals  being  washed  with  luko-warm 
water,  to  which  is  added  a  little  alcohol,  or  tincture  of  arniot.  We  pre- 
fer a  dilute  phonic  acid  solution.  Now,  if  tho  night  dress  be  soUed,  lot  it  bo 
replaced,  as  quietly  as  possible,  by  a  dry  and  warm  one.  Over  the  nb«lo- 
niL'U  a  folded  towel  should  bo  placed,  and  tliis  we  prefer  to  the  binder. 
We  thus  obtain  equable  comjiresaion,  and  wo  prefer  the  compress  to  the 
binder,  for  the  reason  that  the  patient  must  lie  quietly  on  her  back,  elae 
the  compress  will  slip  olT.  [Nothing  adds  so  much  to  tho  comfort  of  the 
puerpera,  as  a  neatly  applied  and  gently  comj)re8sing  abdominal  binder. 
No  wonder,  when  we  romeml»er  tlwt  for  months  tho  abdomen  has  been 
enormously  distended,  that  the  i«itioJit  feels  the  need  of  a  certain  amotint 
of  compressive  force.  Undue  compression  is  of  course  to  be  avoided,  else 
the  tendency  will  be  to  force  the  uterus  back  towards  tho  sacrum,  placing 
the  suspensory  ligaments  of  tho  organ  under  great  strain,  and  making  it 
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likely  the  patient  will,  at  the  end  of  conralesence,  have  a  retroversion. — 
£(].]  The  puerpera  shoald  now  bo  left  alone  with  the  nurse,  and  abso- 
lute quiet  should  be  enjoined,  in  order  that  sleep  may  be  uninterrupted. 
When  she  awakens,  a  little  bouillon  may  be  given  to  her.  The  physician 
should  remain  with  his  patient  at  least  one  hour^after  delivery,  where  the 
labor  has  been  normal.  In  case  there  has  occurred  hemorrliago  during 
the  third  stage,  then  the  woman  should  not  be  disturbed  for  a  number  of 
hours,  even  for  the  purpose  of  cleansing  her  or  the  bed,  and  the  physician 
should  remain  by  her  until  ho  feels  absolutely  certain  that  danger  of  uterine 
inertia  no  longer  exists.  Certain  accoucheurs  are  in  the  habit  of  a<lmiu- 
istcring,  routinely,  about  fifteen  grains  of  ergot  by  the  mouth,  or  by  the 
rectum.  We  believe  this  to  be  an  unnecessary  precaution.  If  there  bo 
no  tendency  to  inertia,  the  administration  of  ergot  is  useless,  and  only 
excites  after-pains  and  therefore  disturl»  the  rest  which  the  woman  nceils; 
if  inertia  has  existed,  ergot  is  useless,  for,  as  we  will  see,  it  is  at  the  outset 
necessary  to  empty  the  uterus  of  clots,  and  ergot  should  never  be  given 
until  the  uterine  cavity  contains  neither  clots  nor  blood.  There  is  one 
rale,  which,  for  us,  is  absolute:  the  aa^oucheur  should  always  revisit  his 
patient  in' from  fi.ve  to  six  hours  after  delivery. 

[The  practice  of  administering  ergot  immetliately  after  the  delivery  of 
the  placenta,  as  a  routine  measure,  we  believe  to  be  a  wise  one.  Not  only 
does  ergot  tend  to  keep  up  firm  and  equable  contrtt<;tion,  but  by  so  doing 
it  also  assists  the  process  of  involution.  In  no  given  ojise  can  the  iic(;oa- 
cheur  feel  that  the  uterus  will  not  relax,  and  we  may  efficiently  jj^usird 
against  this  by  giving  from  one  to  two  dnwhms  of  i\w  fluid  extract  of 
ergot  before  we  leave  our  piticnt.  Where  the  stomach  is  irritiiblc.  the 
drug  may  be  given  by  rectal  suppository,  as  the  aqueous  extract  (live  to  ten 
grains.)  Further  still,  we  believe  it  good  practice  to  continue  the  orgnt 
for  ten  days  after  delivery,  giving  fifteen  to  thirty  drops  three  times  a 
day.  The  object  of  this  is  to  assist  involution.  If  the  drug  seems  to 
cause  after-pains,  these  pains  are  salutary,  usually,  since  they  may  mean 
that  the  uterus  is  endejivoring  to  exiH.'l  clot.  These  pains  are  rapiilly 
quieted  by  a  small  dose  of  chloral  hydrate  (fifteen  grains  by  moutli,  or 
thirty  grains  by  rectum.) — Ed.] 
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A  S  soon  aa  tho  infant  is  bom,  we  sliouUl  satisfy  ourselves  that  tho  cord 
is  not  around  tlit'  nw^k  or  the  limbs,  and  remove  from  the  mouth  anj 
mucus  which  might  interfere  with  rcspinition.  If  the  cord  bo  not  around 
the  neck,  the  infant  is  placed  between  the  mother's  knees,  and  the  month  is 
ck'urised  by  the  finger.  In  ease  the  cord  be  anmud  tlio  neck  or  the  limbe» 
it  is  carefully  disengsiged,  taking  care  not  to  make  traction  on  it.  If  there 
l>e  any  difficulty  in  disengaging  it,  the  loop  should  bo  cut  lietween  the 
fingerft  and  a  tt*niporary  ligature  applied, 

[Before  further  attention  is  given  to  the  cord,  a  very  important  step,  in 
our  opinion,  is  to  care  for  the  infant's  ej'cs.  These  shntild  be  at  onoe 
thoroughly  washed  with  lukewarm  water,  and.  in  hospital  practice,  as  a 
routine  nieasuie,  in  private  practice  whenever  there  is  a  suRpicion  of  gon- 
nrrhea  in  tho  mother,  a  drop  of  a  two  |x>r  cent,  solntion  of  nitrate  of 
silver,  should  be  instilled  into  each  eye,  the  lids  being  well  separated  for 
this  purpose.  At  this  writing,  it  is  nnncrcRsary  t,o  refer  to  the  excellent 
results  obtained  by  this  procedure  in  the  inwentiou  of  ophthalmia  ueo- 
nati.  Cred^,  to  whom  we  owe  the  method,  proves  this  amply  in  his  writ- 
ings, and  since  the  adoption  of  the  method  at  the  New  York  Maternity 
it  is  exceptional  to  meet  with  a  case  of  ophthalmia. — E<1.] 

The  cord  is  ligatured  as  follows:  Stout  string  is  necessarj*  in  order  to 
thoroughly  compress  the  umbilical  vessels.  If  the  cord  be  thin,  nothing 
more  than  the  ligature  is  requisite;  if,  on  the  other  hand,  it  be  thick, 
then  Wharton's  jelly  siiould  be  stripped  from  the  cord,  towards  the  plo- 
ccntii,  before  ligating.  The  ligature  shonld  be  jiassed  around  the  cord, 
and  tied  in  a  single  knot,  and  then  passed  buck  and  be  double-knotted. 
On  the  placental  side  a  ligature  shinild  also  U?  placed,  and  wo  cut  be- 
tween. On  the  ftt'tal  side  the  ligature  should  be  applied  about  one  inch 
from  the  navel,  and,  after  the  cord  has  been  cat,  we  must  make  sure  that 
it  does  not  bleed,  and  that  the  ligature  will  not  slip.  In  case  the  cord 
bleeds,  a  second  ligature  should  bo  applied  below  the  first,  as  far  as  pos- 
sible, however,  from  the  navel.  The  infant  should  now  be  wrapped  up, 
and  handed  to  the  jutrse  to  be  clothed  and  bathed. 

Latterly,  the  point  has  been  much  discussed  aa  to  when  it  was  advisa- 
ble to  tie  the  cord.  Some  authorities  counsel  ligature  immediately  on  the 
birth  of  the  infant;  others,  to  wait  until  pulsatiou  has  ceufietl.  Budin 
has  again  opened  this  disciisaion.     Among  those  favoring  the  former  plan 


CARE  OF   TUB    NEW-BORN    INFANT. 


4(n 


nttjbe  caentioned,  Cazcaux,  DejMiuI,  Verrier,  Piiiard,  iiml  tltose  holding 
the  reretiw  opiaion,  are  Stolz,  NacgoU-,  Schrootlpr,  IvciBhmanti,  Jiicque- 
mier.  According  tr)  Budin»  immodiato  ligature  mtsms  dt-priviiig  the  in- 
fant of  iilKJUt  80  rniuinitj  of  blood.  At  loiwt  ono  to  two  inittutci<,  thero- 
foTv>,  should  bo  allowed  to  elapse,  after  the  cord  hun  ociLscd  to  pulsate, 
before  ligating.  At  the  moment  wbi'n  exterual  life  nuoceeds  intni- 
Dterine,  the  lungs  dilatis  iind  the  uir  and  blootl  peni'trute.  Tlu'  aftlnx 
of  blood  to  the  lungs  ie  proved  by  their  tiicreaso  in  weight,  ami  the  blood, 
ntuming  by  the  umbilical  rein,  ^Hisses  through  these  organs  into  the 
general  circulation.  Now,  as  long  as  the  cord  pulwites,  as  long  as  the 
uterfvplacentnl  circulation  lasts,  lifter  eacli  \xmt  of  the  heart,  a  certain 
quantity  of  blood  is  driven  through  the  unibilital  arteries  into  the  pla- 
oonta.  The  fuetus  sends  to  the  placenta  a  portion  of  its  blood,  and  Hndin 
concludes  that,  even  whore  the  infant  is  Iwrn  asjihysiuteil,  it  is  not  ad- 
visable to  let  the  cord  blood,  but  to  apply  the  ligjiturc,  and  begin  artiticiul 
respiration.  Kohly,  Brunon,  Ilelot,  in  18T6,  following  the  resoarclies 
of  Budin,  and  adopting  his  idea^,  pronounce  in  favor  of  tardy  ligature, 
because  the  child  thus  receives  more  blood.  Budin's  o}iinion  has  given 
rise  to  much  discussion.  Zweifel  goes  so  far  as  to  sidvise  no  ligature  to 
the  cord  until  the  placenta  is  oxijelleil.  Meyer  has  found  llmt  there  was 
only  a  difference  of  2.09  |>ercent.  in  tlie  amount  of  blood  in  the  placenta 
after  immediate  and  after  tardy  ligature,  while  Z.woifel  found  a  (Jifference 
of  three  ounces.  Hofmeir  finds  this  result  of  Zweifel's  mucli  exaggerated. 
lie  examined  ninety  cases  with  reference  to  this  point.  In  fifty  tardy 
ligature;  in  forty  immediate.  Ho  concludes  that  in  case  of  tardy  ligJtture 
the  infant  loses  ten  per  cent,  less  of  its  weight  than  iu  case  of  immediate 
ligature.  Ponik  and  Ribemoiit  have  lately  gone  over  this  question 
thoroughly,  and  the  genend  conclusions  they  have  reached,  are:  Ist. 
Tardy  ligature  ensures  to  the  infant  an  extra  quantity  of  blood,  amount- 
ing to  about  two  and  a  half  ounces.  2d.  The  bloo«l  contained  in  the  pla- 
cental vessels  is  necessary  to  the  circulatory  system  of  tlu-  infant.  3d. 
The  cause  of  the  entrance  of  this  blood  into  the  fd-ttd  circulatory  system, 
is,  in  particular,  thoracnc  aspinition.  The  pressure  of  the  uterus  is  purely 
an  adjuvant  and  secon<lary  cause.  4th,  Ininieiliate  ligjitiirc,  and  bleed- 
ing from  the  conl,  should  not  be  practised  in  aise  of  venous  atiphyxia  of 
the  new-born.  5th.  Tardy  ligature  does  not  expose  the  infant  to  any 
danger,  whether  immediate  or  remote.  Gtli.  The  new-born,  through 
tanly  ligature,  loses  less  in  weight,  and  regains  what  it  does  lose  more 
quickly.  7th.  The  delivery  of  the  placenta  would  seem  to  bo  facilitated 
through  tardy  ligature.  8th.  Ligjiture  and  section  of  the  cord  h1iou1<1 
never  l)e  resorteil  to  until  pulsation  in  it  has  ceased. 

Steinmann,  in  18S1,  further  studied  tliis  question,  and  the  conclusions 
he  reaches  from  his  experiments  are  nearly  the  reverse  from  those  stated 
above.     What  in  general,  then,  are  we  to  conclude  from  these  varying 
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experimental  studies?  That  it  is  of  advantage  not  to  hasten  tho  third 
Biiigo.  of  bibor.  and  this  means  the  rejection  of  Credi'-'s  method.  [That 
Chiirpcntior  is  in  error  is appirent  from  ourprovious  statements  in  regard 
to  Credi-^8  method.  We  repeat  agjiin,  that  Crode's  method  does  not  has- 
ten the  third  stage  of  labor,  if  rightly  performed. — Ed.]  The  cord  should 
not  be  tieil  till  pulsjition  htis  ceased.  Hut  is  the  advantage  thus  gained 
as  great  as  Budin,  l£iU>mont,  and  tlie  partisjina  in  favor  of  tardy  ligature, 
insist?  We  do  not  believe  it.  During  its  first  life  days  tho  infant  is  sub- 
jected to  too  mtmy  influences  which  may  alter  its  weight,  to  warrant  ns 
in  laying  the  entire  increase  to  the  credit  of  tardy  ligature.  In  our  opin- 
ion, tlie  uifant's  iucreaae  in  weight  depends  rather  on  the  manner  and 
nif'tlind  of  its  feeding.  The  amount  of  milk  absorbed  by  the  infant,  dur- 
ing the  first  few  days  is  not  always  the  same,  even  in  perfectly  healthy 
infants.  The  infant  which  receives  an  ubundance  of  milk,  which  nurses 
long  and  vigorously,  will  always  lose  less  in  weight,  than  the  infant 
under  diffei-ent  conditions.  It  is  not  sufficient,  therefore,  to  weigh  the 
infant,  but  we  must  also  eompiire  the  quality  of  milk  furnished,  and  the 
quantity  taken  by  the  infant,  not  only  in  twenty-four  hours,  but  after 
eiicli  nuruing,  or  at  least  obtain  the  mean  amount;  wo  must  further  weigh 
the  excrement  passed  by  tiie  iufaiit.  for  thus  alone  can  we  obtain  all  the 
fact<^i"s  in  the  problem.  The  infant,  umler  perfect  hygienic  and  alimentary 
conditions,  not  only  will  lose  less  in  weight,  but  will  also  gain  more  rapid- 
ly, than  under  the  reverse  conditions.  As  for  the  icterus  on  which  I'orak 
lays  stress,  we  may  generally  affirm  that  it  is  chiefly  in  case  of  feeble, 
poorly-developed,  premature,  incompletely,  and  insufficiently  nonrishod 
infants,  that  we  see  this  icterus.  As  for  bleeding  from  the  cord,  we  will 
refer  to  tliis  shortly. 

The  cord  having  been  tied,  the  nurse  should  rub  its  body  with  grease 
or  oil  to  remove  the  vemix  caseosa,  and  then  place  it  in  a  warm  bath. 
The  physician  should  assure  himstilf  of  the  temperature  of  this  bath,  and 
It  ought  not  to  range  above  90°  F.  Simpson  has  pointed  out  the  danger 
to  the  infant  of  placing  it  in  a  hot  bath.  At  the  end  of  a  few  niinutee, 
the  infant  is  removed  from  the  bath,  wi[>ed  perfectly  dry,  powdered  from 
head  to  foot  with  rice- powder.     The  cord  is  then  to  l>e  dressed  as  follows: 

It  is  passed  through  tho  centre  of  a  greased  piece  of  linen,  which  is 
wrapped  around  it,  and  the  cord  is  then  laid  against  the  left  side  of  the 
abdomen,  ami  over  it  the  binder.  [A  neater  method  of  dressing  the  cnnl 
is  to  wrap  around  it  a  piece  of  absorbent  cotton.  This  will  cling  effi- 
ciently, and,  not  having  been  greased,  the  cord  is  kept  dry,  and  mummi- 
fication progresseato  better  ad  vantage  and  without  odor. — Ed.]  We  now 
proceed  to  dress  the  infant,  and  the  clothing  varies  according  to  the  coun- 
try. Tho  main  thing  is  that  the  infant  be  warm.  The  infant's  head 
should  be  covered  and  kept  warm,  and  it  is  to  bo  phiced  in  its  crib, 
antl    bottles  filled  with  hot  water  placed   under  the  crib  covering.     [We 
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would  advise  rather  that  the  infant's  head  bo  not  covered,  ns  is  often 
the  case,  by  the  bed-clothes.  The  child  needs  pnre  air,  and  tliis  it  cannot 
obtain  with  covered  face.  We  have  never  seen  any  liarm  result  from 
never  covering  the  head,  whether  awake  or  asleep  and  lotting  the  child 
breathe  the  atmosphere  of  the  nursery.  In  this  country,  where  means 
for  heating  our  houses  are  more  i)erfect  than  in  France,  it  seems  nn- 
neceasary  to  place  hot  water  bottles  in  the  infant's  crib. — Ed.] 
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TTJ*  t"  tl>e  preacnt,  wc  have  considered  tlie  infant  as  coming  into  the 
^  world  strong  and  healthy,  and  requiring  only  ordinary  earo.  But 
it  is  not  always  ko,  for  the  infant  may  bo  born  feeble,  before  term,  or  in 
a  condition  of  wluit  luts  bi-en  termed  ajiparent  death. 

let.  If  the  infant  bo  born  feeble,  but  bi-eathing  TfcU,  it  requires  no 
special  attention.  If,  on  the  contrary,  it  breathes  witli  diRicnlty,  its  liody 
should  be  rubbed  witli  a  piece  of  warmed  llunnel:  tliere  should  be  jvdded 
to  the  bntli  vinegar,  wine,  ejiu-dc-cologne:  the  infant  should  bo  taken 
near  nn  open  fire — in  a  word,  its  skin  should  bo  excited  in  every  pofisiblo 
way.     Often  fumigations  witli  benzoin  have  given  ua  excoUont  results. 

2d,  If  the  infant  be  premature,  we  must  redouble  our  efforts  to  pre- 
vent  its  bei^oming  chilled.  The  infant  sliould  bo  wrapped  in  cotton,  and 
covered  with  llaiinel.  The  temperature  of  the  room  should  be  maintained 
it  at  lea^^t  Bif  F.  Hot  bottles  should  be  placed  around  it  in  its  crib,  it 
should  be  dressed  only  before  a  fire,  and,  abAve  all,  it  should  liave  a 
nurse  with  an  abundance  of  milk,  and  with  projecting  nipples.  If  the 
infant  do  not  nurse  during  the  first  few  days,  the  nurse  should  draw  her 
milk,  and  feed  it  to  the  infant  with  a  spoon.  At  the  end  of  several  dayg, 
the  infant  will  usually  take  the  breast  and  then*  it  will  survive,  if  it  do 
not  become  jaundiced,  or  catch  cold,  and  this  it  does  the  more  quickly 
the  further  it  is  liorn  from  term.  In  other  instiiuces,  tlie  function  of 
reapimtion  becomes  established  but  incompletely,  cyanosis  sots  in,  and 
the  cliild  dies  a  few  liours  after  birth. 

yd.  Finally,  wo  consider  the  state  of  apparent  death.  By  this  name 
wu  mean,  with  Martel,  a  peculiar  state  in  which  the  infant  is  bom,  a  state 
characterized  by  an  arrest  of  the  functions  of  animal  life,  and  apni^, 
with,  it  may  be,  only  feebleness,  or  else  cessjitiou  of  the  pulsation  of  the 
heart. 

Apparent  death  is  met  with  under  two  very  different  forms:  1.  The 
anemic  form:  2.  The  asphyctic  or  apoplectic  form. 

Anemic  Forvt. — What  strikes  us  at  once  is  the  pallor,  the  discoloration 
of  the  skin,  and  of  the  mucous  membranes.  The  mouth  open,  tin-  i>i- 
ferior  maxilla  falls  of  its  own  weight.  The  muscles  of  the  botly  generally 
are  in  a  state  of  complete  relaxation.  From  the  open  anus  flows  the 
meconium,  whicli  soils  the  body  of  the  infant.  The  eyes  glassy,  the 
pupils  more  or  less  dilated,  are  covered  by  the  eye-lids,  which  are  fre- 
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qnentlj  a  trifle  open.  The  pulsations  of  the  heart  are  scarcely  audibk', 
and  are  recognized  only  by  gentle  trembling  over  the  cardiac  region  just 
appreciable  to  the  finger  and  to  the  ear — at  times,  indec<],  the  pulssitiotis 
are  entirely  lacking.  The  pulsations  of  the  cord,  usually  absent,  arc  in 
certain  cases  very  weak;  at  long  intervals  the  infant  makes  no  respira- 
tory movement;  it  looks  like  a  diminutive  corpse. 

Apoplectic  Form. — In  this  second  form,  the  most  common  and  fortu- 
nately the  least  fatal,  the  aspect  of  the  infant  is  entirely  different. 
Red,  livid,  almost  brownish,  especially  towards  the  head,  the  infant  pr(t- 
sents  the  traces  of  congestion,  more  or  less  pronounced,  and  more  or  loss 
generalized.  The  lips  are  swollen,  the  injected  eyes  project  from  the 
open  eyelids,  the  mucous  membrane  of  the  mouth  is  bluish,  the  tongue 
swollen.  The  body  is  less  relaxed,  the  limbs  in  certain  cases  being  nearly 
rigid.  The  pulsations  of  the  heart  and  the  cord  arc  less  completely  abol- 
ished than  in  the  preceding  form,  and  they  may  be  heard  over  the  cardiac 
region,  but  they  are  feeble,  irregular,  slow,  and  tt»nd  to  dissipiwar  more 
and  more;  the  cord  is  increased  in  size,  the  umbilical  vein  is  gorged  with 
blood. 

The  fcetus,  in  a  condition  of  apparent  death,  may  then  appear  under  two 
forms  apparently  very  different,  but  with  this  in  common,  completer  ab- 
sence of  respiratory  movements,  with  insensibility  to  external  irntjuits. 
These  two  aspects  of  the  new-born  infant  have  been  differently  under- 
stood by  the  authorities. 

While  Naegek',  P.  Dubois,  Depaul,  believe  tliat  the  first  form,  the 
anemic,  is  met  with  in  premature  births,  faulty  development,  serious  dis- 
ease of  the  mother,  hemorrliages  from  rupture  of  the  cord  or  the  phic'oiita, 
and  that  the  second  form,  the  apoplectic,  is  met  with  in  case  of  compres- 
sion of  the  head,  of  the  cord,  pelvic  presentations,  spasmodic  contractions 
of  the  uterus,  accumulation  of  mucus  in  the  air- passages,  etc.,  Jacque- 
mier,  and  we  agree  perfectly  with  him,  while  admitting  the  influence  of 
these  different  conditions,  considers  these  two  forms  as  different  degrees, 
more  or  less  advanced,  of  the  same  pathological  state,  asphyxia.  This  is 
the  opinion  of  Tarnier,  of  Budin,  of  Ribemont,  who  reject  completely,  or 
nearly  so,  pulmonary  and  cerebral  congestion,  and  consider  these  two  forms 
as  the  result  of  asphyxia,  sudden  in  the  one  case,  the  anemic  form,  slow 
and  progressive  in  the  other,  the  apoplectic. 

Martel,  on  the  other  hand,  believes  that  these  two  forms  are  entirely 
different.  If  the  same  cause  originally  produces  them,  the  result  is  not 
the  same.  "Apparent  death  in  the  new-born  may  follow  on  asphyxia  or 
enfeeblement  of  the  heart.  In  case  of  asphyxia,  apparent  death  has  super- 
vened progressively,  but  rapidly;  in  case  of  cariiac  feebleness,  asystole, 
it  has,  on  the  contrary,  supervened  slowly. 

"  In  asphyxia,  the  blood  circulates  in  excessive  amount  in  the  peripheral 
vessels,  but  it  does  not  contain  sufiBcient  oxygen.  On  account  of  this  de- 
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ficiency  in  oxygen,  the  medulla  cflnnot  functionate  at  the  hoar  of  hirth. 
Novertheless,  carbonic  dioxide,  through  tniJisient  irritation,  produces  a 
few  respiratory  movements,  but  these  are  of  short  duration.  In  heart- 
failure,  ajiparent  death  is  present,  because  the  heart  is  unable  to  project 
into  the  body  the  amount  of  blood  necessary  for  the  iuterchivnge  of  gajses 
which  takes  place  within  the  tissues;  hence,  if  oxygen  is  absent,  it  is  he- 
cause  the  blood  cannot  reach  the  periphery,  the  capillaries  are  empty  and 
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contracted,  the  heart  is  unable  to  fight  against  their  elasticity,  and  tho 
central  organs  are  gorged  with  blood.  The  first  inspiration  cannot  bo 
made,  because  the  medulla  lucks  tho  quantity  of  blood  necotsary  for  itd 
normal  function." 

It  is  im|>os8ible  for  ua  to  reject  congestion  as  a  factor  us  entirely  as 
do  Budin  and  Rilxiiront.     If  their  opinion  be  correct  for  pulmonary  oon- 
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geetioa,  it  app(.^rs  to  us  inoontcstihie  that  wu  arc  doiilinji^  with  eomething 
different  in  case  of  congegtion  of  tho  nnrvous  uentrus. 

Ac  the  autopsy  of  children  bom  apoplmtic,  wo  ilnd*tho  venous  vosscia 
of  the  brain  and  its  mombranes.  the  mcliidian  ploxuscs,  tho  veins  of  tho 
nock  and  of  tho  chest,  and  the  cavities  of  the  right  lieart,  gorged  with 
venoGS  blood.  There  arc  hemorrhages  at  the  base  of  the  brain,  extending 
even  into  the  ventricles,  and  we  find  local  congestions  ij\  tho  lungs,  the 
diaphragm,  etc.  If,  on  autopsy  of  anemic  infants,  the  capillaries,  and 
peripheral  parts  of  the  body,  are  empty,  tho  large  cercbml  vessels  aro 
•gorged  with  blood,  even  as  in  tho  preceding  form.  It  is  apparent  tiion, 
that  we  do  not  accept  the  opinion  of  Budin  and  Uiboniont  in  tho  treat- 
ment of  apjwrent  death  of  the  new-bom,  and  wo  make  a  tsliurp  distinction 
U'tween  the  cases  when  the  fcetua  is  blue,  apoplectic,  and  those  where  it 
Li  pale,  anemic,  in  syncope. 

IsL  The  Infant  is  blue,  apopkclic.  — Tho  first  thing  to  do  is  to  remove 
immediately  every  olistacle  to  respiration.  The  infant  is  placed  on  its 
back,  the  head  resting  on  a  pUlow,  and  by  means  of  a  finger,  or  a  feather, 
the  nostrils  and  the  jdiarynx  are  cleansetl  of  obstructing  mncus.  Now 
cutting  tho  cord,  allow  it  to  bleed  until  the  infant  baa  lost  one  to  two  t<'a- 
epoonafnl  of  blood.  If  the  blood  do  not  flow  readily,  before  tying  tho 
cord  place  the  infant  for  a  few  minutes  in  a  hot  bath.  The  blootl  eoon 
flows:  tho  cord  ia  tie<i,  the  infant  wrsipped  in  hot  cloths,  and  rubbed 
vigoronsly.  The  cyanotic  tint,  ordinarily,  disappears  rapidly,  to  give 
place  to  the  normal,  and  a  few  frictions,  slapping  of  the  feet,  or  a  second 
bath,  cauaea  the  child  to  respire  more  or  loss  freely.  If  this  does  not 
euflSce,  we  must  proceed  to  artificial  respiration  or  insuflBation. 

If  the  infant  be  anemic,  wc  must  have  care  that  it  does  not  lose  the 
least  r|uautity  of  blood.  On  tho  contrary,  we  must  tie  tlie  cord  at  once 
i.v^piid  with  care,  plunge  it  altcTnately  in  a  liot  and  then  in  a  cold  Ixilh, 
pour  cold  water  from  a  height  on  the  epigastrium,  whip  it  with  a  wet 
cloth,  tickle  the  nostrils  with  a  feather,  and,  if  this  does  not  suffice, 
t^uickly  resort  to  artificial  n'spiration. 

It  is  our  belief  that  tnsnlHation  is  a  much  more  eflRcacious  moans,  but 
there  aro  a  number  of  other  measures  which  are  of  value.  For  instance, 
the  following  i)rocoduro  has  often  served  us  well.  The  infant,  wrapped 
in  hot  cloths,  and  its  head  on  a  pillow,  is  placed  on  its  bju:;k  with  the 
arms  alongside  tho  body.  Seizing  each  arm,  they  are  quickly  lifted 
Inwards  the  head,  and  then  rapidly  pressed  down  agiiinst  the  thorax. 
These  movements,  repeated  alternately,  dilate  the  tlmnix,  and  thus  asisist 
the  entrance  of  air  into  the  lungs.  Marshall  Hall's  method  is  warmly 
recommended  by  Naegele.  Grenser  and  Spiegelberg.  Scliultze  endorses 
the  following  methods:  "The  accouchenr,  standing  with  the  lj<xly  slightly 
bent  forward,  tho  legs  moderately  separated,  the  arms  extended  towards  the 
ground,  seizes  the  infant  by  the  index  fingers  passed  from  behind  forward 
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into  the  axilW.  (Figs.  '346,  247.)  The  thumba  rest  guntly  over  the  clavicles, 
ami  the  remaining  fingors  are  applied  against  the  posterior  surface  of  the 
clavicle,  in  tlie  dinection  from  above  do«^lward8.  The  infant's  head  is 
supported  against  the  wrists.  This  position  is  that  of  inspiration.  The 
accoucheur,  thus  holding  it,  suddenly  throws  the  infant  forward  and  up- 
ward. When  the  accouclieur*s  arms  are  a  trifle  above  the  horizontal  line, 
the  motion  is  gently  stopped,  so  as  not  to  jerk  tho  child,  and  the  foetal 
luinbiir  spine  is  flexetl.  tho  abdomen  being  forcibly  compressed  by  tho 
weight  of  the  pelvic  extremity.  The  result  of  this  passive  expiratory 
movement,  is  an  abundant  flow  of  mucous  from  the  respiratory  p>iss:ige& 
The  position  of  the  child  is  now  gently  changed  to  that  which  it  occupied 
at  the  outset,  and  the  thonix,  freed,  from  all  pressure,  enlarges  by  its  own 
elasticity,  and  the  diaplmigm  sinks  with  the  retreat  of  the  pelvic  viscera. 
Thus,  by  a  purely  passive  process,  is  produced  a  deep  inspiration.  After 
a  few  seconds,  the  inanteuvres  are  repeated.  The  air  eTitcrs  tho  glottis 
audibly.  When  sijoutaneous  effort  at  respiration  is  made,  the  above 
metliod  is  to  be  desisted  from,  in  order  that  the  spontaneous  respiratory 
procesif  may  not  be  interfered  with  by  the  artificial." 

Boer.  Desorroeaux,  8toltz,  and  others,  advise  recourse  to  electricity,  in 
the  shape  of  galvanism,  or  electro-puncture.  Leroy  hjis  been  able,  by 
passing  a  gjilvanic  current  through  tho  diaphragm,  to  produce  in  animals 
asphyxiated  by  drowning  alternate  contraction  and  relaxation  of  this  mus- 
cle, and  to  provoke,  fi.nally,  the  return  of  reepinition,  and  of  life.  Lauth, 
finally,  has  advised  the  use  of  the  iuduct'd  current. 

These  methods,  we  believe,  to  be  all  of  less  value  than  insufflation. 
According  to  Depaul,  insufflation  has  been  practised,  in  case  of  asphyxia, 
from  great  antiquity.  It  has  been  condemned  by,  among  others,  Du- 
nuril,  Lerny  D'^tioHcs,  l*iorry.  In  1845,  Depaul  puldished  his  first  pajXT 
on  this  subject,  and,  since  tlien,  he  has  not  seen  fit  to  modify  in  the 
least  hia  conclusions  in  regard  to  the  usefulness  of  insufflation,  but  still 
holds  that  the  procedure,  when  projierly  performed,  is  not  only  advan- 

jeouB,  but  absolutely  liarmless. 

Method  (if  Performing  hisnjjlnlion. — The  oldest  and  simplest  method  is 
that  from  mouth  to  mouth.  It  was  Pia  who  first  proposed  a  tube,  one 
end  of  which  was  to  bo  intrmlucoJ  into  tho  mouth,  and  tho  other  blown 
through.  Chaussier  first  devise<l  a  hiryngeal  tube,  us  perfei't  as  prtssible, 
and  which  has  been  slightly  modified  by  iJejmuL 

Chaussier's  tube  is  conical,  made  of  metal,  about  eight  inches  loni,'. 
slightly  flattened  on  the  sides.  The  larger  end,  A  (Fig.  248)  is  ronniled 
and  flanged,  that  the  lips  may  be  readily  applied.  The  other  end,  B,  is 
flattened,  and  is  perforated  at  C.  The  tube  is  curved  for  rea<ly  introduc- 
tion into  the  larynx.  Where  the  curvature  of  the  tube  begins,  is  a  trans- 
verse depi-ession,  into  which  is  fitted  a  sponge.  This  instrument,  th<>n, 
adapts  itself  i>erfectly  to  the  larvnx,  closes  tho  glottis,  so  that  tho  insnfflate<l 
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»ir  cannot  readHy  eacapo,  but  must  dilate  the  lungs.  Doimul  has  replacwl 
the  lateral  upenings  bj  a  terminal,  thns  facilitating  the  entrance  of  air 
into  the  bronchi.  He  thus  deecribcs  the  manner  of  using  tlie  tub*. 
"  The  bodj  of  the  infant  should  be  ke])t  warm  constantly.  It  lies  on  a 
pillov.  HO  that  the  head  is  higher  than  the  pelvis,  and  the  anterior  surface 
of  the  neck  ahould  })roject  a  trifle.  Of  courae  all  mucus  hus  boon  re- 
moved from  the  mouth  and  the  pliarynx.  The  tube  is  guided  by  the 
finger  into  the  larynx,  care  being  taken  not  to  po«  it  into  tlie  cesophagns. 
In  order  to  be  certain  that  the  tube  is  in  the  larynx  .  feel  for  it  exter- 
nally. On  making  the  injjufflations,  to  be  certain  that  the  air  enters  the 
trachea,  the  lips  are  to  be  comprosBed  around  the  tube,  and  the  nostrils 
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closed.**  We  must  blow  into  the  tube  with  some  force,  and  need  not  fear 
rupture  of  tho  pulmonary  vesicles,  or  em]>hysenia,  since  the  lungs  offer 
considerable  resistance.  Ten  to  fifteen  insufflations  a  minute  are  sufficient, 
and  we  reinstate  expiration  by  presyure  applied  by  the  hands  to  tlie  tho- 
mcic  walls.  The  air  issues  from  the  tube,  audibly.  It  is  well  to  with- 
draw the  tube  from  time  to  timo,  iri  order  to  cleanse  it.  When  the  in- 
sufflated air  bubbles  as  it  enters  the  tube,  we  know  that  there  is  something 
in  it.  We,  therefore,  first  aspirate,  and  then  remove  the  tube.  Tliis 
process  of  inaufllation  should  bo  continued  for  a  variable  time,  sometimes 
an  hour,  or  more. 
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The  first  rcsnlt  of  insufflation  is  to  make  the  heart- beat  prccisL',  (stn 
antl  more  fruquetlt.  The  skin  of  the  face,  ami  of  the  chest,  regaius  ita 
natural  tint,  then  the  nostrils  move  slightly,  and  at  the  base  of  the  thorax 
are  noted  a  few  contnictioiis  of  the  diuphmgnj.  Finally  the  child  makes 
its  first  spontaneous  respiratory  act.  At  first  incomplete,  and  at  long  inter- 
vals, these  inspiratory  act^  .become,  at  k>tjgth,  more  regular  an<l  deeper, 
but  tliey  are  separated  by  incomplete  inspirations.  Now,  ceasing  insufflation 
for  the  moment,  the  infant  is  plunged  into  a  hot  bath,  whipped,  etc.,  in- 
sufflation is  resumed,  and,  at  the  end  of  a  few  minutes,  the  child  regaini 
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its  color  more  and  more,  opens  its  eyes,  inspirations  become  normal,  it 
cries,  and  its  life  has  been  saved. 

At  times,  however,  the  inspirations  remain  incomplete,  tremulous, 
separated  by  ii regular  intervals.  The  child  breathes  bjwlly,  cries  badly, 
and  dies  at  the  end  of  a  few  hours.  By  tnenns  of  insufflation  the  heart- 
boat  may  be  maintained  for  a  number  of  hours,  but  normal  respiration 
never  l^ecomes  established. 

For  a  number  of  years  eflForts  have  been  made  to  improve  on  thia 
method  of  pulmonary  insufflation.  In  1875  Woillez  invented  the  spiro- 
phore (Fig.  250),  and  Depaul  tried  it  ten  times  with  nine  failures.  In 
1876,  Chiiral  deviaeil  the  a^rophoro  (Figs.  t>51,  252),  and  in  1677  Pros  an 
insufflator  (Fig.  253).  In  the  latter  year,  Ribemont  devised  a  new  laryn- 
geal t'llj*-^  (^^'g"  *^-l)ii  which,  according  to  him,  has  the  following  advan- 
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t^es:  Ist  Easier  of  introduction,  on  account  of  its  anatomical  curve, 
and  because  of  the  knob  at  the  end.  Sd.  The  ease  with  wliich,  by  means 
of  it,  we  may  remove  mucus  from  the  larynx.  Depaul  shows  that  this 
tube  is  not  a  good  one  for  the  following  reasons:  1st.  Its  curvature  has 
been  derived  from  the  larynx  of  a  cadaver,  which  differs  mailccdly  from 
that  of  the  living  infant  2d.  Its  introduction  is  no  easier  than  that  of 
Chaussier.  3d.  That  aspiration  through  his  own  tube  is  far  easier,  for 
the  reason  that  the  opening  is  terminal.  4th.  Finally,  Ribomont's  tube, 
as  proven  by  almost  the  first  case  where  it  was  used,  may  produce  em- 
physema. 


CHAPTER    XIX. 


THE   NORMAL   PUERPERITJSL 

T^Y  the  term  ptiorperiuni,  we  mean  the  perirxl  which  elapses  between 
-'-^  the  expulsinn  of  the  placeiitu  and  the  return  of  the  genital  organs 
to  the  normal  Btato.  We  say  normal  state,  but  only  in  a  relative  sense. 
We  have  already  seen  tliat  the  uterus,  after  tlio  first  confinement,  remains 
a  trifle  larger  than  before  conception,  Tlie  end  of  the  process  of  involu- 
tion is  not  fixed,  and  although,  iu  geneni!,  it  may  be  said  to  Incompleted 
about  the  sixtietli  or  seventieth  day  after  delivery,  there  are  many  women 
in  whom  much  more  time  is  requisite.  There  exists,  however,  one  sign, 
which,  if  it  does  not  mark  the  end  of  involution,  indicates  at  Icjust  the 
return  of  a  prime  function  of  woman,  and  this  is  the  reappearance  of  the 
mensea,  the  external  manifestation  of  renewed  ovulation,  in  other  words 
the  sign  which  tells  us  that  the  ovary  has  resumed  its  ro/<?  in  the  economy. 
We  believe  tliat  this  sign  indicates  the  end  of  the  pner|)eral  state.  It  is 
during  this  period  that  the  hyiiertrophy,  characteristic  of  iiregnancy,  is 
replaced  by  the  tendency  to  atrophy  which  predominates  during  the  puer- 
perium.  This  atrophy,  this  retrograde  metaujorphosis,  concerns  all  the 
systems  of  the  body,  but,  in  particular,  the  genital  organs,  since  they 
have  saff«'rod  the  greatest  alteration  by  reason  of  pregnancy.  Often  tlus 
retrogression  occurs  in  a  physiological  manner,  so  to  speak,  without  in- 
terfering with  the  health  of  the  woman;  in  other  instances,  however, 
what  are  called  puerperal  accidents  interfere  with  involution,  and  the 
woman's  health  is  nioro  or  less  compromised.  Whence  the  two  divisions, 
physiological  puerperium,  and  pathological.  In  this  chapter  we  are  con- 
cerned with  the  former,  and  we  refer  the  reader  to  the  end  of  this  work 
for  the  study  of  the  pathology  of  the  ])uerperal  stiibe. 

There  are  two  kinds  of  phenomena:  Ist.  General  phenomena,  2d. 
Local  (dienomena. 

let.  Genebal  Phenomena. 

The  first  phenomenon  following  on  delivery  is  a  feeling  of  lassitude,  of 
fatigue,  which  must  be  satisfied  by  the  most  complete  rest.  Peaceful, 
and  smiling,  the  woman,  happy  in  her  safety,  shows  her  joy  by  her  actions 
and  her  words;  or  else,  she  seems  tired  out  by  her  labors,  resting  perfect- 
ly impassive;  or  else,  finally,  she  is  covered  with  perspiration,  her  skin  is 
hot,  and  she  is  still  excited  by  the  last  efforts  of  labor.  Alntost  all  primi- 
para?  complaui  that  their  genital  organs  feel  as  though  ruptured,  and  the 


coccygeal  region  contused.  After  the  lapse  of  a  few  hours,  these  painful 
sensationa,  the  result  of  the  presBure  exercised  by  the  heatl  on  these  organs, 
diaippear,  although,  at  times,  the  pain  over  the  coccyx  remains  for  a  num- 
ber of  days.  We  have  already  refei red  to  the  chill  following  delivery. 
It  is  of  no  serious  import,  and  all  that  is  needed  is  extra  bed-clothes,  and 
a  hot  drink.  Usually  the  woman  giK'S  to  sleep,  during  which  she  per- 
spires freely,  and,  on  awakening,  she  is  hungry,  and  naturally  so,  seeing 
that  she  has  fasted  during  the  hours  of  labor. 

The  abdomen  is  relaxed,  not  painful;  the  uterus,  well  contracted,  is 
abriut  the  level  of  the  umbilicus,  spherical,  and  a  trifle  sensitive  on  pal- 
pation. If,  as  should  be  the  rule,  the  physician  visits  the  newly- delivered 
woman  in  from  five  to  six  hours  after  labor,  he  will  find  that  the 
uterus  is  higher,  often  greatly  so,  than  the  umbilicus,  and  yet  the  woman 
does  not  complain,  nor  is  there  danger  of  hemorrhage.  Tliis  ]ilienonu'non, 
more  frequent  in  primipane  than  in  multipane,  is  due  to  the  fact  tliut  the 
woman  has  not  urinated,  and  that  the  uterus,  therefore,  is  pushed  up  by 
the  distended  bladder.  This  organ  emptied,  the  uterus  will  return  to  the 
proper  p<T6ition. 

It  has  l>een  pointed  out  by  NaegeU-  and  Grenser,  that  owing  to  the  vast 
quantity  of  h\o(H\  which  has  floweil  to  the  uterns,  and  which  has  only  ]iar- 
tiully  escaped  from  the  uterine  sinuses,  there  exists  a  species  of  general 
plethora,  for  the  disappearance  of  which  derivation  is  necessary,  and  this 
takes  place  through  the  skin,  the  breasts,  and  the  lochial  flow.  This, 
in  especial,  ia  the  reason  for  the  abundant  i>crspiration,  Hour  iu  smell, 
which  occurs  a  number  of  times  daily,  in  piirticular  during  sleep,  and  is 
accompanied,  frequently,  by  mHiarVj  scarlatiniform,  ornx>tions.  These 
eruptions  should  not  be  confounded  with  true  scarlatina,  for  they  are  in- 
signiScant,  und  not  at  all  of  bad  omen. 

Weight. — This  increase  in  secretion  entails  diminution  in  body- weight. 
Those  women  who  were  fat,  and  bloate<l,  return  to  the  normal  state,  ami 
sometimes  alter  so  much  in  a  few  days  that  they  are  scarcely  recogniza- 
ble. 

CJassner  has  studied  the  variations  in  weight  during  pregnancy,  labor, 
and  the  puerperinm.  and  lie  has  reached  the  following  conclusions: 

A.  Preynanvif. — Dnringthe  last  three  monthsof  jn-egnancy,  the  mater- 
nal body  gains  at  least  one-thirtoeuth  of  the  total  body-weight.  This  in- 
crease is  proportionately  less  in  pritnipanf  thun  in  multijvine. 

B.  Labor. — After  laljor  tho  woman  has  lost  onu-ninlii  part  of  the  body- 
weight  of  a  gravid  woman  at  the  tenth  lunar  month  of  pregnancy.  This 
is,  above  all,  the  result  of  the  expulsion  of  the  fretus  and  it»  annexes,  of  the 
loss  of  blood  during  delivery,  sw  well  as  the  loss  of  fiecal  matter,  and  the 
excretions  of  the  lungs  and  skin.     Primiparse  lose  less  than  nuiltiparie. 

C.  Puerperinm. — 1.  During  the  eight  days  which  follow  labor  the  woman 
loses  one-eighth  of  her  body-weight     2.    This  loss  is  the  greater  the 
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nciirer  delivery  to  term.  3,  Primiparee,  and  women  who  do  not  nurse, 
lose  less  than  multipai-a?,  and  tliose  who  do  nurse.  4.  Tliis  loss  is  in  di- 
rect proportion  to  tlie  total  body-weight  of  tlie  puerpera.  5.  During 
the  same  interval  the  amount  of  lochia  from  women  who  do  not  nurse  is 
far  greater  tbin  from  those  who  do.  G.  The  greater  loss  of  weight  oc- 
curring during  the  first  few  days  is  due  to  the  increase  iu  the  secretion 
from  the  kidneys,  to  the  abundance  of  lochia,  and  to  the  excessive  per- 
spiration. 

D.  Total  h.t.s  due  to  litbor  and  puerfieriuni, — The  mean  loss  amounts  to 
about  one- fifth  of  tht'  total  body- weight  at  term. 

E.  Usually,  at  the  end  of  six  or  seven  weeks  the  toss  sostained  is  re- 
gained; nevertheless,  80  many  conditions  may  interfere  with  or  favor 
normal  nutrition,  that  we  can  only  stiite  .Hpproxinmtely  the  time  when 
this  return  to  the  normal  occurs. 

Temperature. — Wundorlich,  Cimber,  Ilecker,  Crnnowaldt,  Winckd, 
Schroeder,  have  made  a  number  of  interesting  experiments  in  regard  to 
temperature  during  the  puer[x>rium.  Ilecker  has  found  that :  1.  In 
many  cases  tlio  temperaturt;  of  the  body  rises  markedly  after  labor — - 
from  [IS. 5°  to  10'^°,  tiie  iiormal  temperature  being  98.2°.  The  tempera- 
ture appears  to  rise  the  higher  whure  the  pains  have  been  very  intense. 
2.  At  the  beginning  of  the  puerperal  state  the  tempeniture  is  frequently 
lowered.  The  lowest  range  is  seen  twenty-four  hours  after  delivery.  3. 
During  the  twenty  foiir  hours  after  delivery,  the  temperature  may  exceed 
the  normal  by  three  and  a  half  degrees,  without  the  woman  Ijeing  sick. 
4.  In  general,  the  pulse  rises  with  the  temperature;  often>  moreover,  the 
pulse  is  quicker  and  the  temperature  does  not  alter.  5.  At  about  the 
ninth  day,  the  temperature  frequently  falls  below  the  normal.  Tliia  has 
bocn  calletl  the  sUige  of  inanition. 

Schroeder  gives  us  the  following  figures: 

Temperature  during  Labor. 


Mean. 

Vol 

Ti  8  o'clock  to  midnight, 

08.4° 

in  39  ciises 

it 

midnight"     5.30  a.m. 

n8.3 

"  11      •' 

tt 

5.30  a.m.  "  11.30  A. Ji. 

98.3 

"  50     '• 

If 

11.30  a.m."     3.30  p.m. 

98.3 

u  IB     '• 

<< 

3.30  p.m."     8  p.m. 

98.1 

"  5*2     •• 

Tnnjyerature  duriny  Puerperimn, 

One  hour  before  labor  98.4''  in  12  cases. 

1  to    3  hours  after  labor     .  .       98.25  "  31     " 

3  "     5     "         "       "         .         . 

5  "  10  "  .... 
10  ••  20  '•  **  •' 
20  "  30  '•  '^  *• 
30  "  50  **  **  " 
60  and  over    "   " 


100.02 

" 

20 

98.4 

•  < 

26 

98.3 

St 

24 

98.3 

<• 

21 

98.3 

•• 

14 

98.2 

*( 

1 
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Wolf  gives  the  same  figures  as  Scbroodcr.  and  finds  that  wlien  lactation 
boconn«  eatablishwl,  there  is  u  slight  elevation  of  trnjpeniture,  abont  0.6 
of  a  degree.  In  agreement  with  St'liroedor  he  findi  tliat,  at  this  time, 
the  mean  temperaturo  is  100.-^°.  This  figure,  aa  we  will  see,  is  about  the 
■ame  us  tlmt  given  by  Clmntreuit  in  his  monogi-aph  on  lactation.  Grune- 
■waldt  believes  this  figure  too  low,  and  places  it  at  lOr,  Winckel.  In  1878, 
analyzing  his  own  observations  niudo  in  1861,  in  connection  with  thone  wo 
have  just  notetl,  stiitca  it  its  an  estiiblished  fact,  that,  during  the  first 
twelve  hours  after  labor,  there  is  generally  a  slight  t-lcvatiou  of  tempera- 
ture, hot  little  above  the  normal;  during  tho  twelve  following  hours, 
generally  a  slight  fall  in  temperature.  Whilst  this  elevation  is  i«Bpeoially 
noti'd  when  it  coincides  with  the  normal  ovening  rise,  it  may  eiisily  es- 
cape oar  notice,  if,  labor  occurring  at  night,  the  temperature  is  taken  the 
following  morning. 

After  this  full  in  tcmjiorature,  at  the  end  of  the  first  twonty-four  hours, 
it  begins  to  rise  again.  The  evening  temiiorature  is  usually  higher  thau 
that  of  the  morning;  the  diurnal  oscillations  are  slight.  Usually,  this 
elevation  of  temjwmture  aocomjianies  the  secretion  of  milk,  iliniiuisliing 
when  this  function  is  regularly  established,  or  when  it  is  in  abeyance  as 
in  women  who  do  not  nurse. 

The  temperature  of  the  healthy  puerpera  ranges  to  the  same  degree  aa 
during  ordinary  health,  althongh  tho  mean  temperature  ihiring  tho  puer- 
j>erinm  remains  slightly  higher  than  under  normal  conditions. 

ReSPIUATION'    AKD    PuLMONAltY    CAPACITY. 

Winckel,  who  believes  the  normal  respiratory  rate  to  bo  16  or  18  tho 
minute,  has  found  during  the  first  fourteen  days,  in  16  cases,  IG  respira- 
tions, in  1  case  1?,  and  in  6  cases  18  respirations  per  niinuto.  Wild 
Sims  finds  a  higher  mean,  23  respinitioits.  According  to  him,  tlie  aipacity 
of  the  lungs,  in  general,  augments  after  labor,  although  often  it  does  not 
change,  and  at  times  even  diminishc."!, 

Dohm,  who  has  directly  measured  the  pulmonary  capacity,  has  found: 
in  CO  per  cent,  of  cases,  angmentntion  to  131.8  cubio  inches;  in  26  per 
cent.  8.6  eu!)ic  inches;  in  14  per  cent,  no  cliange. 

In  primipane  tiiis  increiise  is  less  than  in  nniltiimne.  These  results  are 
opposed  to  those  of  Wintrich,  of  Kuclienmeister,  of  Fabius,  who  have 
found  that  thf  lung  ca])acity  after  labnr  was  equid  to  or  below  that  before 
labor.     The  experiments  of  Ueinhard  confirm  tliose  of  Dohrn. 

Circulation. — Blot.  Kaegcli'- and  CJrenser,  Bfutchin^ourt,  Murey,  Fritsch, 
Winckel,  and  others,  huvo  speoially  studied  the  modifications  of  tho  circu- 
lation, and  all  iire  agreed  on  this  point  *'  tlmt  tho  blood ,  and  the  mmlifiea- 
tions  in  t!ie  orguiis  of  circuhition,  are  in  intimate  connootinu  witli  the  in- 
crease in  pulmonary  lu^tivity.     The  blood,  rich  in  fibrin,  takes  up  in  the 

ngs  a'grcutcr  cpnintity  of  oxygen  than  it  could  retain  during  tho  hu ' 
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lew  months  of  gestation.  This  blood,  ricli  in  fibrin,  and  surcharged  with 
oxygen,  excites  the  heart  and  the  arteries  to  contract  with  energy:  whence 
results  the  fact  tliat  during  the  first  few  days,  the  woman's  pulse  is  fuller 
and  harder,  Agjiin,  the  thoracic  and  abdominal  organs,  which  had  been 
displaced  during  pregiuvncy,  return  to  their  nornuvl  position.  Therefore 
the  circulation  becomes  freer  and  more  energetic:  for  the  same  reason  tiie 
oedemutous  conditions  of  pregnancy  ru])idly  disappear  during  the  puerpe- 
rium,  and  the  varices,  developed  during  pregnancy,  diminish  notably,  if 
not  altogether. "     (Naegele  and  Greuser.) 

Another  phenomenon  has  been  noted  by  Stoltz,  and  carefully  studied 
by  Blot  in  18(i3.  and  this  is  the  slowing  of  the  pulse.  More  or  less  accen- 
tuated in  healthy  puerperte,  this  slowing  is  all  the  more  marked  the 
better  the  state  of  the  body-health.  The  piilso-nite  may  fall  to  35  per 
minute,  and  it  oscillates  between  44  and  tiO.  More  rapid  in  multiparas 
tii&n  in  primiparte,  the  slowing  may  last  for  a  few  hours  to  fifteen  or 
twenty  days.  It  begins,  ordinariiy,  within  the  twenty-four  hours  follow- 
ing labor,  augments,  remains  stationary,  and  little  by  little  disappears. 
It  may  even  persist  during  lactation:  it  is  independent  of  the  dumtion  of 
labor,  but  is  under  the  influence  of  the  least  pathological  change;  it  is  ob- 
served after  miscarriage,  and  ])rem!iture  labor,  as  well  as  after  normal 
labor,  and  the  most  intense  xiterine  contractions  do  not  njiuse  it  to  disap- 
pear. Abundant  hemorrhage  influences  it:  the  jxisition  of  the  woman 
causes  notable  variation:  it  is  a  most  valuable  proguostic  sign,  for  it  is 
met  with  only  in  healthy  puerpera?. 

The  above  conclusions  of  Blot  have  been  confirmed  by  Falischi  of 
Sienna,  by  Winekel,  Ranmfekler  and  G ruber.  The  latter  comjwres  the 
pulse  of  the  puerpera  to  that  met  with  on  the  sound  side  of  hemiplegics: 
the  pulse  of  the  healthy  wonmn  is  anacrotic,  in  febrile  states  it  becomes 
dicrotic. 

Digestion. — During  the  early  puer]x5nil  iays  the  function  of  digestion 
is  poorly  performed.  The  appetite  is  slight;  the  thirst,  however,  is  in- 
creased, constipation  is  the  rule,  jmrtiy  bcwiuso  during  labor  the  fa?cal 
matter  has  been  eracuated  either  spontaneously,  or  by  enema;  partly,  be- 
cause the  woman  eats  but  little;  partly  because  the  peristaltic  contractions 
of  the  intestine  are  lacking  in  power,  and  therefore  the  faecal  matter  travels 
slowly;  partly,  finally,  because  the  relaxed  abdominal  muscles  cannot 
assist  in  the  expulsion  of  the  accumulation  in  the  ro<^tnm. 

Uriiiary  function. — This  has  been  studied,  in  particular,  by  Gassner, 
Winekel,  Kleinwachter,  Fritsch,  Kleramer,  Schrnoder. 

Gassner  showed,  at  the  outset,  tluit  the  amount  of  urine  is  notably  in- 
creased, (he  mentions  the  ease  of  a  woman,  who,  suffering  from  consid- 
erable oodema,  passed,  in  the  forty  two  hours  after  labor,  twenty-two 
pounds  of  urine),  and  that  this  increase  is  manifest  even  in  women  who  are 
not  ujdematous.    According  to  Winekel,  there  is  an  increase  during  the  first 
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jys  of  the  puerperium,  in  particular  the  first  forty-eight  hoars.  Tho 
urine  is  clear^  ^i-ithout  deposit,  of  a  low  specific  gravity.  The  absolute 
amount  of  urcu,  phosphates,  and  sulphAtes,  is  a  trifle  less;  that  of  tho 

•chlorides  remains  alwnt  the  same.  As  the  coruiition  of  the  genital  organs 
rptnrns  to  the  normal,  tho  quantity  of  urine  diminishes,  the  6|)ecific  grav- 
ity appnjaches  the  normal,  the  color  becomes  yellow,  and  tho  urea,  etc., 

kteach  the  mean  standard  Qgure.  An  important  point  is  that  tho  excre- 
tion of  the  contents  of  tho  nrine  follows  tho  temperature  curve.  The 
mean  amount  of  urine  excreted  by  a  healthy  puer])era  during  tho  first  six 
days  is  350  ounces,  the  specific  weight  is  1.0 10.  It  is  not  unusual  to  find  a 
little  albumin  in  this  urine,  and.  further,  Blot,  Kirsten,  Brucko,  Ivanoff, 
and  Hemjjel,  have  detected  sugar.  Spiegel Ijerg  and  Uempel  explain  tho 
presence  of  sugar  by  resorption  from  the  milk.  The  increase  in  the 
secretion  from  the  kidney  is  intended  chiefly  to  remove  from  tho  orgunisin 
a  l.irge  amount  of  water,  but  we  must  believe  as  well  that  the  products 
of  oxidation  are  thus,  in  part,  eliminated. 

Klcinwiiohter  and  Fritsch,  in  opposition  to  Winckel,  believe  that  the 
amount  of  urine  excreted  is  in  proi>ortiou  to  the  amount  of  food  in- 
gested. In  women  who  are  amply  nourished,  the  quantity  of  urine  is 
only  altered  during  the  first  day,  when  it  increases,  and  then  diminishea 
a  trifle  the  next  few  ilays,  to  increase  again  a  little  at  tlie  expiration  of 
the  puerperium. 

.  Klemmcr,  on  tho  contrary,  confirms  the  conclusions  of  Winckel.  Not- 
withstanding food  ingested  of  a  very  nourishing  itature,  he  has  foutid  the 
mean  quantity,  during  tho  first  few  days,  to  be  63.4  ounces  and  tho  8|>eci- 
fie  weight  1.019. 

It  ia  not  unusual  for  twelve  and  even  twenty-four  hours  to  elapse  Ijcf ore 
tho  first  micturition.  Wo  have  alrciidy  mentioned  how  such  distension 
of  the  bladder  will  elevate  the  uterus,  and  how,  fiirthor,  it  may  be  at  the 
bottom  of  colic  and  after-pains.  Of  course,  tho  physician  shouJd  not  allow 
this  distension  to  occur,  but  if,  at  the  first  visit  after  delivery,  six  to  eight 
hours  after,  urine  be  found  in  the  bladder,  and  the  patient  is  unable  to 
it,  then,  if  hot  applications  over  the  bladder  fail  in  assisting  her,  the 
catheter  should  at  once  be  introduced.  In  regard  to  emptying  the  blad- 
der, wo  must  not  believe  the  statcmf^nt  of  the  woman  that  she  has  done 
80,  but  we  must  assure  ourselves  by  tho  height  of  the  uterus,  and  gentle 
percussion,  that  this  organ  is  empty.  This  inability  to  pass  urino  ordi- 
narily passes  away  at  tho  end  of  twenty-four  hours;  at  times,  however,  it 
persists  for  three  to  eight,  and,  even  as  in  one  personal  case,  to  eighteen 
days.  Tho  causes  are  varied :  Cerfewn  women  cannot  pass  nrine  in  tho 
dorsal  decubitus;  at  other  timtfs  the  abdominal  nuiacle?  arc  weakened  by 
the  rapidity  or  prolongntion  of  labor,  and,  hence,  cannot  assist  the  blad- 
der; again  it  is  the  result  of  the  pressure  which  the  fa-tal  hciul  exercised  on 
the  neck  of  the  bladder,  or  on  tlie  urethra,  and  the  resulting  swelling  of 
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this  canal,  or  a  transient  pflralj^RJa  of  the  entire  org^n.  Mattel  imd  01b- 
hauseiMvould  findiin  explamitioti  in  t\w  exaggerated  curve  of  the  urethra; 
Schroeder  points  out,  justly,  that  there  exists  not  only  impossibility 
urinate,  but  absence  of  dcBire  as  well. 

The  Xervnujt  Synlem. — Thia  is  notably  excited.  Even  the  healthy  puer- 
pera  is  very  impressionable.  Wo  will  see,  further  on,  that  grave  nervous 
and  psychic  diseases  may  develop,  and  comproraise  the  health  of  the 
woman,  (pueriieml  mania,  chorea,  etc.) 

Local    Puuxomena— Involution    op   the   Genital   Oiioans — The 

Lochia — Lactation. 

With  the  diminution  in  size  of  the  alxlomen  which  follows  delivery, 
the  abdominal  walls  relax  to  such  an  extent,  that  it  is  [wssible  to  press 
the  lingers  deeply  into  the  abdominal  cavity,  and  to  palpato  read'dy,  not 
only  the  fundus,  and  the  posttM-ior  wall  of  the  uterus,  but  also  the  spinal 
column,  the  aorta,  the  bladder,  and  the  rectum.  Only  at  the  end  of  a  few 
weeks,  at  times  many  months,  do  the  abdominal  walls  regain  their  con- 
tractility and  normal  thickness,  but  the  linea  alba,  and  the  umbilical 
ring,  remain  bo  nnich  enlarged,  that,  in  certain  women,  hernia  results. 
The  skin  may  remain  loose,  and  hang  like  a  bag  over  the  pubes;  at  times, 
on  the  other  hand,  the  abdomen  remains  larger  from  development  of  fat  in 
the  omentum  and  in  the  abdominal  walls.  These  liist  phenomena  are  most 
likely  in  lymphatic  blondes,  who  already  had  a  tendency  to  embonpoint. 
To  the  tlespair  of  these  women,  the  physician  cannot  assist  them.  Ab- 
donniud  bandages  alone  aid  Lliem,  by  concealing,  rather  than  by  causing, 
the  disappearance  of  this  fat, 

Modijii.ations  of  the  Genital  Organs, — More  time  is  requisite  than  is 
usually  believed  for  the  return  of  the  vulva,  perineum,  and  the  vagina, 
to  the  normal.  If  the  perineum  be  intm^t,  the  folirchettc  alone  ruptured, 
cicitrization  ni])idl3' sets  in,  and  without  leaving  much  trace.  In  ciise  of 
rupture  of  the  perineum,  two  things,  as  we  will  see,  may  occur.  It  is 
however,  particularly  the  vulvo-vaginal  lesions  which  are  of  frequent  oc- 
currence in  primipara?,  and  which  require  a  long  time  for  cicutriz:ition. 
Frequently,  for  a  few  days,  cpdema  of  one  or  another  labium  minus  is  pre- 
sent. If,  in  such  event,  wo  separate  the  vulvar  cleft,  we  tind  in  addition 
to  fissures  and  erosions  a  species  of  necrotic  patch,  of  greater  or  less  ex- 
tent, situated  to  the  side  of  the  swelling,  a  pitch  which  separates  at  the 
iMid  of  a  few  days,  and  gives  place  to  an  open  wonnd,  .which  requires  from 
twelve  to  fifteen  days  to  cicatrize.  The  same  thing  happens  to  those  in- 
cisions which  we  may  have  Ix^en  obliged  to  make  in  order  to  avoid  laot^ru- 
tion  of  the  perineum.  (See,  in  this  connection,  chapter  on  "  Laceration 
of  the  Perineum.") 

These  lesions  of  the  vaginal  orifice  liavc  been  studied  by  many  authors, 
amongst  whom  we  mention  Thiaudicre  and  Budin.     "  At  the  first  labor. 
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the  ostinm  yagiiue  is  always  torn.  The  lacerations  are  generally  multiple 
—one  in  the  mid-line  posteriorly,  and  one  or  more  to  the  left  and  to  tlie 
right.  The  posterior  and  median  laceration,  during  the  expulsion  of  the 
head,  may  extend  into  the  mucous  membrane  of  the  vagina,  at  the  navicu- 
lar fossa,  and  be  the  starting  point  of  perineal  laceration;  but  this 
median  and  posterior  tear  is  not  constant.  After  labor,  the  appearance 
of  the  vaginal  orifice  is  completely  altered;  the  hymen  lias  been  more  or 
less  destroyed;  the  vulvar  cleft  is  continuous  with  the  vaginal  canal;  the 
camnculs  myrtiformes  are  present,  being  the  remains  of  the  anterior  ex- 
tremity of  the  vagina.  These  lesions  of  the  orifice  may  extend  into  tlie 
mucous  membrane  of  the  vagina.  When  cicatrization  occurs,  the  tissues 
which  surround  the  vaginal  orifice  retract."  The  vagina  is  frequently, 
at  its  upper  part,  dilated,  and  presents,  according  to  Bouchacourt,  the 
form  of  a  pouch,  and  this  he  considers  characterisic  of  recent  delivery. 

The  broad  ligaments  return  to  their  normal  sliape.  The  two  divisions 
of  these  ligaments  come  together  again,  and  the  tubes  and  the  ovaries 
resume  their  natural  position  in  the  pelvis,  in  cose  they  have  not,  as  the 
result  of  an  inflammatory  process,  formed  adhesions  to  the  neighboring 
organs. 

Involution  of  the  Uterus.-r-We  have  seen  that,  during  pregnanc^y,  the 
uterus  undergoes  modifications  in  form,  volume,  consistency,  sitiiution, 
direction,  and  structure.  These  phenomena  must  retrograde,  during 
the  puerperium,  in  order  that  the  uterus  may  return  to  the  nonnul. 
Whence  a  series  of  modifications  which  we  will  pass  successively  in 
review.  These  modificjitions  concern  both  the  cervix  and  i\\o  body, 
but  they  are  far  more  difficult  to  follow  in  the  body,  since,  at  the  end  of 
a  few  days,  it  returns  to  the  pelvic  cavity,  and  escui)es,  so  to  speak,  our 
investigations.  Still  to  a  degree,  as  will  be  seen,  we  may  follow  the 
changes  in  the  body  of  the  uterus.  This  organ  tends  to  resume  its  origi- 
nal shape  and  situation,  but  it  does  this  slowly  and  i)rogressivcly.  Schroe- 
der,  Winckel,  Veit,  Horwitz,  Martin,  and  Bidder,  have,  in  particular, 
studied  this  question. 

Bidder,  whose  observations  concern  more  especially  the  changes  in  form 
and  in  situation  of  the  uterus,  shows  tliat  flexions  and  versions  are  very 
frequent  during  the  puerperium. 

The  following  table  gives  the  percentages  found  by  Horwitz,  Winckel, 
Schroeder,  and  Bidder: 


AiiteverBion. 

Anteflexion. 
Per  cent. 

Retroversion. 
Per  cent. 

Retroflexion. 
Per  cent. 

Normal. 

Per  cent. 

IVr  itnt. 

Bidder      in  286  cases, 

20.2 

46.5 

1.4 

31.8 

Horwitz    "  300     " 

11.3 

17.3 

9.3 

5.3 

56.7 

Winckel    "  100    " 

20. 

21. 

6. 

53. 

Schroeder"  214     " 

.46 

71. 

1.8 

26.6 

These  deviations  do  not  depend  directly  on  labor,  but  usually  on  an 
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inflammation  or  hypertrophy  of  the  uterus  during  pregnancy.  We  un- 
derstand readily,  therefore,  how  these  devtationa  may  persist  after  labor, 
and  become  the  cause  of  farther  disease. 

Let  U8  see  now  what  the  uioditications  are  which  the  uterus  undergoes 
after  labor,  and  how  the  organ  roturns  to  the  normal.  These  modifu-u- 
tions  liuve  received  the  name  of  involution.  Immediately  after  the  birth 
of  the  fo!tus  the  uterus  rotnvcta,  its  boily  becomes  more  consistent,  its 
form  more  spherical,  bat  the  cervix  does  not  close  at  once,  and  the  finger 
in  the  vagina  determines  that  the  cervix,  soft  and  relaxed,  floats,  as  itj 
•were,  in  the  upper  part  of  the  vagina.  The  external  os,  widely  0]ien, 
may  be  distended  with  the  greatest  ease.  The  internal  os  has  partially 
closed,  but  it  is  soft,  dilatable,  and  the  resistance  it  offers  is  insignificant 

The  placenta  oucc  tleliver«<l,  the  cervix  becomes  firmer  an<i  more  re- 
sisting. Its  length  hiis  diminished  nofcjibly,  althongli  beyond  the  normal, 
and  it  is  still  permeable  to  the  finger.  At  the  end  of  a  few  hours,  the 
cervix  has  acquired  mare  tonicity,-  in  appearance  it  is  more  normal,  the 
internal  os  is  closed — whence  the  difficulty  sometimes  met  with  when  it 
is  necessary  to  extract  a  rotHined  jdaccntii.  This  difficulty  is  as  nothing, 
in  gencnil,  compared  to  that  resulting  from  placental  ailhesions,  but  it  ia 
still  a  serious  matter.  At  the  end  of  two  or  tiiree  days,  the  cervix  has 
usually  regained  its  shape.  During  the  few  days  after  delivery,  the  exter- 
nal 08  is  gaping,  the  cervical  canal,  in  botli  primipara?  and  multiparne,  allows ' 
the  passage  of  the  finger  to  the  inteiual  os,  which  is  opt-n,  but  diflicult 
to  pass.  The  lips  of  the  cervix  are  swollen,  unequal,  and  soft,  easily 
depressed,  and  bleeding  at  the  touch  of  the  finger.  From  thia  time 
forth,  the  cervix  progressively  resumes  its  shape,  conaistency,  and  original 
dimensions. 

We  have  had  occasion,  as  is  noted  further  on,  to  examine  eighty-three 
women  with  the  speculum,  about  fourteen  days  after  delivery,  and  we  have 
been  Mruck  by  the  ditTorence  existing  between  primipane  and  multiiwriB 
as  regards  the  changes  in  the  cervix-  Wc  do  not  speak  of  the  outside  of 
the  cervix,  because,  although  wo  have  attempted  to  measure  the  exterior 
of  the  vaginal  portion,  wo  have  not  beqn  al<le  to  obtiiin  any  reliable 
resultiJ. 

When  the  speculum  is  inserted  into  the  vagina  of  a  woman  delivered 
alwut  fifteen  days  previously,  the  lirst  thing  noticed  is  that  its  color  is 
more  or  less  deepened,  that  it  is  as  yet  more  or  less  relaxed,  and,  at  the 
bottom,  and  issuing  from  the  cervix  there  is  mucus,  colored  dirty  brown, 
at  times  as  much  as  a  teaapoonful.  When  this  mucus  is  wiped  off  with 
cotton,  the  cervix  is  seen.  In  multipai-a?  it  is  bluer,  firmer,  and 
more  compact  than  in  primijmrse,  and  does  not  seem  so  narrow.  In 
primipane,  on  the  other  hand,  the  cervix  is  larger,  softer,  and  bleeds 
more  readily  to  the  touch,  but  wliat  is  particularly  noteworthy  is  the 
external  os.     It  is  larger  than  in  multipai-ae,  light  red,  and  granular. 
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^itf  Jlfojecting  conaidcmbly,  arul  the  mucus  membrane,  protruding,  forms 
•  true  ectropion,  which  NiebenJiiig  so  well  doBcribed  in  1879,  an  ectropion 
which  tends  to  disafipetir  during  the  puerpt-rium,  but  which  wo  may  find 
tncea  of  even  at  thu  return  of  metistruution. 

At  the  tliirtieth  or  fortieth  day,  tlie  cervix  has  usually  rcgiiined  its  nor- 
mal length,  although  it  in  gtill  much  larger.  The  lips  are  more  distinct, 
less  relaxed.  Wc  do  not,  hence,  agree  with  Dopaul  in  the  Btatcment  tliiit 
in  multipane  the  cervix  rotunis  less  rapidly  to  the  normal,  and  that  it 
remains  longer  soft  and  permeable.  We  believe  that  l)ep«ul  thought  so 
because  he  only  made  a  digital  examination,  and  tliat  the  nuiltiparous 
cerrix,  being  shorter  tlian  the  primi parous,  is  more  depressible  and 
easier  to  pa^.  However,  Depaul  himself  swlraits  that  there  are  many 
variations,  and  he  attributes  to  ergot  a  marked  effect  in  the  retro- 
gression of  the  cervix. 

Milsom  liaa  endeavored  to  measure  the  length  of  the  cervix  by  means 
of  the  hysterometer,  and,  taking  Bandl's  ring  as  the  upper  limit,  gives 
the  following  figures:  • 

4th  day  .  .         .10  cases 

5th   '•'  .  .       4     " 

6th    '^  .  .       6     " 

7th    *•  .  .       8     " 

11th   "  12     " 


3, 1  inches  to  external  00. 

OIK  <<  ((  ( 

2.6     "        '*         "       '* 


These  figures  bul-ui  to  ud  very  excessive  when  compared  with  those  ob- 
tslned.  alK>ut  the  twc^lfth  and  the  fourteenth  day,  from  niciisureinonts  of 
the  uterine  cavity.  The  hysterometer,  indeed,  gives  the  ditnensions  of 
the  uterus,  hotly  and  cervix  together,  and  it  is  difficult  to  make  correct 
allowance  for  each.  Finally,  the  figures  obttvined  by  Jlilsom  for  the 
body  of  the  uterus,  and  those  given  further  on,  fromoiir  own  iind  Sinclair's 
researches,  cannot  be  accepted  with  tlioso  given  above  for  the  cervix. 

As  for  the  body  of  the  utt^rus,  tlie  mcxlificationa  are  more  difficult  to 
appreciate,  atid,  notwitlistunding  every  care,  we  can  do  so  OTily  approxi- 
mately. The  weight  of  the  uterus  is  given  by  Simpson  as  23.otJ  ounces, 
by  Naegele  23..^  to  24  ounces,  l»y  Heschl  and  Playfair,  20.3  to  20.4 
ounces,  by  Spiegelberg  31.::34  ounces,  and  this  diminishes  rapidly  after 
labor.  According  to  the  last  authority,  the  weight  is  only  23. 0  ounces 
two  days  after  labor,  about  16  ounces  at  the  end  of  the  first  week,  13 
ounces  at  the  end  of  the  second,  and  at  the  end  of  the  sixth  the  uterns 
has  returned  nearly  to  the  normal;  for  the  uterus  which  htis  bonie  ono 
child  remains  over  a  little  heavier,  a  little  larger,  with  more  spacious  cav- 
ity than  in  the  virginal  state.  This  is  readily  apparent  from  the  figures 
given  in  the  anatoniieal  part  of  this  work. 

The  dimensions  of  the  uterus  suffer  the  same  reduction.  At  the  end 
of  pregnancy  the  orgixn  has  a  mean  vertical  diameter  of  12  to  14  inches, 
antero-posterior  dianioterof  8  to  9,  transverse  of  9  to  10,  and,  after  labor. 
Vol.  I.— 31. 
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tlie.so  diameters  diminish  slowly  to  the  normal.  This  diminniion  is  not 
due  alono  to  the  roti*eat  of  the  organ,  but  to  involution,  a  complete  trans- 
formation of  all  its  constituent  elements. 

Endeavors  have  been  mado  to  follow  tliis  work  which  takes  place  in 
the  utonis,  and  while  some  have  measured  the  organ,  others,  envisaging 
the  Biibject  more  olosely,  have  studied  with  the  microscope  the  phenom- 
ena of  involution.  Wieland  was  the  iirst  to  measure  directly  the  jirogress 
of  involution,  but  the  figures  lie  obtained  are  far  below  those  of  others. 
Ho  gives  the  verticitl  dimensions  nf  the  uterus  as  5  to  5.4  inches,  and  the 
transvei'se  as  3.5  to  3.9,  immediately  after  the  expulsion  of  clots  and  of 
phicenta.  But  his  measurements  concern  only  that  portion  of  the  uterus 
which  is  above  the  pubcs,  and  consequently,  differ  widely  from  the  truo 
dimensions  of  the  organ.  Bouchacourt,  ;ind  his  pupils,  Phihpotaux.  Mar- 
dual  and  iforin,  conclude,  from  100  observations,  that:  "  At  the  end  of 
the  first,  or  the  commoucoment  of  the  second  day  after  labor,  the  fundus 
of  the  uterus  rises  al>out  .7  inches,  to  descend  .39  to  .7  inches  daily,  with 
slight  re-ascent  on  the  fifth  day.  >i  stationary  period  on  the  seventh  day.*' 
The  descent  of  the  uterus,  tUc'refore,  is  more  or  less  regular,  at  the  nite 
of  .39  to  .7  inches  daily. 

Autefage,  whose  experiments  were  oonduct-ed  and  controlled  by  ourselves 
and  by  Depaul,  usetl  Baiuk'looque's  pelvimeter,  modided  by  Depuul.  One 
branch  was  introduced  into  the  vagina,  and  held  by  tlie  finger  against  the 
een  ix,  at  the  level  of  the  external  os,  the  other  was  applied  at  the  fundus  of 
the  uterus.  Thus  the  vertical  diameter  was  obtivined.  The  transverse  di- 
ameter was  taken  through  the  abdominal  wall,  at  the  largest  part  of  the 
uterus.  The  following  are  the  figures  ho  obtninod,  and  tliey  were  con- 
trolled by  myself: 

42  women,  six  hours  after  delivery:  vertical  diameter  6.3  inches  (mean) j 
from  pulMJs  to  fundus  uteri  4.3  inches  (mean);  transverse  diameter  4.7 
inches  (mean.) 

16  women,  six  to  twelve  hours  after  delivery:  vertic&l  diameter  C.4 
inches  (mean);  from  pubes  to  fundus  uteri  4.8  inches  (mean);  trans- 
verse diameter  4.S  inches  (mean.) 

7  women,  from  twelve  to  eighteen  hours  after:  vertical  diameter  G.4 
inches  (mean);  from  pubes  to  fundus  uteri  'i.4  inches  (mean);  transverse 
diameter  5  inchejs  (nu'an.) 

lU  women,  from  eighteen  to  twenty-feur  houi-s  after:  vertical  diameter 
(i.3  inches  (mean);  from  pubes  to  fundus  uteri  4..'>  ineluyi  (menu);  trans^J 
Terse  diameter  (mean.)  ^H 

The  moapuremonts  taken  thereafter  daily,  the  rectum  and  the  bladder 
having  first  been  emptied,  have  given  the  figures  in  the  annexed  table. 
These  figures  are  exact,  and  my  personal  researches  have  confirmed  them. 
The  regularity  is  not  as  complete,  however,  aa  may  be  thought  from  » 
study  of  the  table,  for  I  have  frequently  found,  and  without  pathological 
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cause,  that  involution  might  cease  for  a  day,  the  uterus  even  increasing  a 
trifle  in  size,  to  decrease  again,  finally  sinking  into  the  pelvis  about  the 
tenth  or  twelfth  day.  i 

Table  shovtino  Decrease  in  Uterus,  during  12  Days  after  Labor. 

[Condensed — Ed.  ] 


Mean  height 

Days. 

Mean  height. 

from  imbes  to 

fUDlllUt. 

Size  of  body. 

Mean  situation  of  umbilicus. 

1. 

8.3 

4.8 

4.8 

5  laches  above  tlie  pubes. 

2, 

5.8 

4.2 

4.5 

8. 

5.5 

8.9 

4.5 

5.4  indies  below  ensiform  car- 

4. 

5.2 

8.5 

8.9 

tilage. 

6. 

4.8 

8.1 

8.7 

6. 

4.6 

2.6 

8.8 

7. 

44 

2.8 

8.1 

8. 

4. 

2.1 

2.9 

9. 

8.7 

1.7 

2.6 

10. 

8.8 

1.8 

11. 

2.9 

.9 

12. 

2.9 

I  have  further  found,  in  agreement  with  Autefcvgo  and  Deimul,  tliat  in- 
volution occurs  more  rapidly  in  priraiparoe  than  in  multipara?,  and  I  fur- 
ther admit  the  manifest  influence  of  ergot  administered  after  delivery.  I 
cannot  express  myself  as  positively  in  regard  to  the  influence  of  lactation. 
It  lias  seemed  to  me  to  interfere  with  involution,  but  my  observations  have 
been  made  in  a  hospital  where  each  woman  is  obliged  to  nurse  her  infant. 
Nevertheless,  comparative  observations,  but  incomplete  because  made  on 
private  patients  who  will  not  submit  to  careful  experiment,  incline  me  to 
agree  with  those  who  believe  that  lactation  interferes  with  involution. 
Pinard,  my  colleague,  is  of  the  contrary  opinion,  but  my  teacher,  Depaul. 
agrees  with  me. 

[In  reference  to  this  point,  one  would,  d  priori,  Ijc  led  to  the  belief  thiit 
lactation  assists  uterine  involution.  It  is  a  familiar  fact  that  the  applica- 
tion of  the  infant  to  the  breast  causes  uterine  contractions,  painful  to  the 
mother,  and  we  can  recall  one  case  where  this  effect  was  constant  for  the 
first  ten  days  after  delivery.  Contractions  of  the  uterus  not  only  empty 
it  of  clots,  but  also  make  the  organ  less  congested,  more  bloodless.  Fur- 
ther, the  sympathy  between  the  uterus  and  mammae  is  so  close,  that  it  is 
allowable  to  think  that  congestion  of  the  one,  excessive  function  of  the 
one,  may  have  a  derivative  action  on  the  other.  The  milk  markedly 
diminishes  where  the  lochia  become  profuse  or  last  over  long;  while  in 
our  experience,  other  factors  equal,  the  lochial  flow  is  more  natural  in 
women  who  nurse,  or  have  an  abundance  of  milk,  than  in  those  who  do 
not.  We  believe,  therefore,  that  the  proper  performance  of  lactation 
assists  involution  through  a  species  of  derivative  effect  on  the  uterus. 
Careful  comparative  experiments  are,  however,  necessary  to  settle  this 
point.— Ed.] 
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Wliatcver  the  precautions,  external  measurements  cfinnot  give  us  exact 
figures.  During  tlie  yeai-  1880,  while  substituting  for  Depaul  at  the 
Clinique  (V Accouchement s,  I  endeavored  to  det-crmine  the  exact  dimen-, 
sions  of  the  uterus,  by  measuring  the  depth  of  the  ciivity  of  every  woman 
before  she  left  the  hospital,  about  the  tifteentli  day  after  confinement.  1 
thus  examineil  83  women.  I  believed  I  was  the  first  to  do  this,  when 
Budin  called  my  attention  to  similar  experiments  mmlo  by  Sinclair  of  Bos- 
ton. My  conclusions,  as  will  be  seen,  are  nearly  similar  to  those  of  Sin- 
clair. The  only  diflference  is  that,  having  made  his  measurements  OTi  the 
seventeenth  clay,  his  figures  are  a  trifle  less  than  mine.  My  personal  ro- 
searchcs  are  contained  in  the  thesis  of  my  pupil,  Dr.  Avrard,  published, 
in  December,  1880. 

In  1881,  Milsom,  without  being  aware  of  either  my  experiments,  or 
those  of  Sinclair,  followed  the  sjime  method  with  tlie  hyaterometer,  the 
measurements  being  ninde  about  the  tenth  day.  He  has  further  made 
mcasuroiiicntH  from  the  thirtieth  to  the  liftieth  day  after  delivery,  thus 
determining,  in  a  measure,  the  dunition  of  involution. 

[Charpentier  here  inserts  the  elaborate  tables  drawn  up  by  Sinclair  of 
Boston.  Since  oar  readers  have  ample  access  to  the  original,  in  the  Trans- 
actions of  the  American  ("lynecologioal  Society,  Vols,  for  1879,  1881,  and 
to  the  continuation  of  these  tiibles  by  Richardson,  of  the  same  city,  in 
the  volume  of  the  same  series  for  1882,  we  omit  them  here,  giving  simply 
the  comparative  tttbles  of  Sinclair's  and  Charj>entier's  experiments.—  VA.'\ 

The  comi>arative  length  of  the  uterine  cavity,  in  primipane  and  in  mal- 
tiparse,  as  deduced  from  our  own  experiments  and  from  Sinclair's,  is: 

MULTIPAK.S. 
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In  the  last  four  cases  the  puerperal  state  had  been  complicated  by  peri- 
tonitis, metritis,  albuminuria.  The  last  had  re(juire<l  forceps  for  extrac- 
tion of  a  child  weighing  eleven  pounds. 

Primipaiub. 
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According  to  iSinclair,  therefore,  the  mean  depth  of  the  uterine  cav- 
ity la  2.7  inches  about  the  »eventeentl»  day;  for  us,  about  3. 1  to  3,9  inclios 
At  the  foiirteenth  day;  wo  may  hence  conchule  that,  about  the  fourteenth 
day,  tho  uterine  depth  is  H,5  inches,  in  at  least  half  the  women. 

To  resume  the  above  figares: 

Sinclair.  Charpentier. 

107  women,  mean  depth  2.3  to  4.6  in.  j  81  women,  mwvn  depth  2.3  to  4.G  in. 
One  woman  only  1.9  "  2.3"    |  One  woman  5.07  in. 

Our  measurements  wore  made  after  tlie  following  fashion:  Tho  woman 
▼as  placed  across  the  bod,  the  feet  restinj;  on  two  chairs,  and  tho  nates  at 
the  very  edge  of  the  bed.  Tho  lochial  disc^harge  had  never  (teased  in  any 
case.  In  multiparse  the  genitals  were  more  or  less  deeply  colored,  with- 
out lesion.  In  primiparae,  on  the  other  hand,  the  vulva  was  nearly  always 
eroded  and  the  fouchette  ruptured;  in  certain  exceptional  cases  there  were 
lac'erations  of  the  i>erineum;  almost  always  there  existed  lesions  of  the 
mucous  membrane  and  of  the  vaginal  orifice,  in  a  more  or  less  advanced 
letage  of  cicatrization.  And  this  was  the  cas^s  as  well  in  women  who  hzwl 
T)oen  delivered  spontaneously,  ivs  in  those  who  had  required  instrumental 
interference.  Cueco's  speculum,  intrfKliicod  into  the  vagina,  has  always 
allowed  us  to  examine  the  cervix  carefully.  In  certain  cases,  above  all  in 
primipiarje,  the  intro<Iuction  of  the  speculum  aiiiHoil  t\w  ajipearance  of  a 
drop  of  blood  at  the  external  os.  The  appwiniiu-e  of  the  cervix  wjis  very 
different,  according  as  we  were  dealing  with  a  primipara  or  a  multii)ara. 
In  the  multijmm,  the  cervix  has  always  seemed  less  largo.  Its  color  was 
bluish,  except  at  the  level  of  the  us,  where  there  whs  a  reddish  circle,  formed 
l»y  the  mncons  membrane.  Its  consistency  was  firmer.  In  the  primipara, 
the  cervix,  larger,  has  always,  or  nearly  always,  secnicd  jiillnnicd.  bocauso 
tlu'  sun'uundings  of  tho  external  os  were  red, projecting, as  though  granular, 
the  mucous  membrane  of  the  lips  heing  swollen,  and  bleeding  at  the  least 
tourh;  in  a  word,  it  resembled  tlmt  of  a  woman  ulfected  with  deop  granu- 
lar ulccratiiin  of  the  cervix,  looking,  as  expnissed  by  Nieberdingof  Wurtz- 
burg,  like  an  ectropion.  From  thia  cervix,  ordinarily,  there  flowed  a 
greater  or  less  quantity  of  blooily  mucus. 

The  intrfKluccioM  of  the  hysterometer  into  the  uterine  cavity  was  only 
[tuiiifnl  in  a  ningle  instance.  But,  in  a  number  of  other  instances,  at  tho 
moment  when  the  instrument  passed  the  internal  os,  we  sjiw  appear  at 
the  oxtenial  os,  and  out  of  tho  uterine  cavity,  a  little  blood  mixed  with 
mucus,  as  if  the  in-^trument,  in  opening  the  uterine  cavity,  hud  per. 
mitted  it  to  empty  itself  of  cotituined  thiid.  Tlie  color  of  tlu-  mucus 
proved  tliat  it  had  been  retsiined  for  a  certain  time  in  the  cavity.  Tlie 
uterus  once  emptied,  the  hj-sterometer  passed  to  tho  fujidus  without  giv- 
ing [vain.  The  woman  simply  knew  whnii  tlio  point  of  the  instrument 
touched  the  fundus,  mtheron  account  of  a  feeling  of  pressure  than  of  one 
)f  pain.     When  the  instrument  had  ruached  the  fundus,  tho  guard  was 
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pushed  down  to  tho  cervix,  the  instrumont  withdrawn,  and  the  number 
registered  on  the  hlade  gave  us  tho  nieasuroment  of  the  uterine  cavity. 

In  u  number  of  instancoa,  in  priniijmraj,  and  in  particular  where  there 
existed  a  granular  condition  of  tin-  pervix,  the  withdrawal  of  the  hyster- 
omcter  has  boon  followed  by  a  slight  bloody  disohur^e;  but  this  discliarge 
has  always  been  little,  and  has  ceased  in  a  few  minutes,  except  in  three  or 
four  cases  where  it  lasted  three  or  four  hours.  But  even  in  the«e  cases 
the  examination  in  no  wise  injured  the  woman,  for  all  those  measured  left 
the  bed  in  n  few  hours  without  either  pain  or  hemorrhage.  Sinclair  and 
Milsoni  nuver  met  with  any  accident  following  the  use  of  the  hysteromet^r. 

[The  experiments  of  Milsoni  in  the  aamc  direction  are  tabulated  here, 
but,  since  they  iigree  in  the  main  with  those  of  Sinclair  and  of  Charjien- 
tier,  we  omit  them.— Ed.] 

Finally,  Milsom  has  studied  the  influence  of  tho  duration  of  labor,  of 
miscarriage,  and  of  premature  delivery,  and  ho  admits  tliat  the  duration 
of  labor  does  not  appear  to  have  much  influence  on  the  progress  of  invo- 
lution. It  is  established,  however,  that  where  labor  has  lasted  less  than 
twelve  hours,  involution  is  slightly  quicker  than  where  the  act  of  labor  has 
been  longer;  the  daily  diminution  being  0,5  in  the  first  instance,  and  0.43 
to  0.46  in  the  stjcond. 

As  to  the  influence  of  premature  labor  at  seven  or  eight  months,  it  does 
not  seem  to  bo  considerable.  Involution,  nevertheless,  is  a  trifle  retjirded 
and  it  does  not  progress  with  such  regularity. 

As  to  the  duration  of  involution,  it  h  longer  ilran  ih  genenilly  stilted, 
and  the  experiments  of  Sinclair,  of  Milsoni,  and  of  ourselves,  justify  the 
Btatement  tliat  in  women  who  do  not  nurse  it  requires  a  mean  interval  of 
seven  to  eight  weeks,  and  from  ton  to  twelve  in  those  who  do.  We  are 
speaking,  of  course,  of  cases  where  this  involution  lias  not  been  retarded 
by  any  pathological  factum 

Involution  is  not  accomplished  after  a  similar  fashion  in  primipurae  and 
in  multipane.  While  in  ]iriti)ipar;e  it  proceeds,  as  it  were,  insensibly, 
in  multiparjB  it  is  accompanictl  during  the  first  few  days  by  painful  uter- 
ine contractions  which  are  culled  after-pains.  We  ctumot  accept  the  opin- 
ion of  IJouchacourt,  who  considers  these  pains  absolutely  inde|K!ndent  of 
uterine  retractility.  Uotmctility  and  contractility,  although  they  are 
special  and  imlepcndent  properties  of  the  uterus,  are  nevertheless  con- 
joined, at  least  during  the  first  twenty-four  hours  after  delivery,  and 
although  tho  retractile  property  jiredominates,  contractility  still  re- 
mains a  factor  during  this  period,  and  even  longer  in  certain  cases;  and, 
while  these  contractions  are  painless  in  primiparffi,  they  are  always  the 
reverse  in  multipane,  so  painful  tliat  some  women  bear  them  less  patiently 
than  they  do  the  puins  of  labor.  They  are,  notwitlisUinding,  of  » similar 
nature — they  are  dne  to  uterine  contraction.  They  are  painful,  intormit- 
tont,  accompanied  by  cliange  of  form  and  of  consistency  of  tho  uterus, 
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manifested  by  a  hardening  of  this  organ,  and  are  excited  by  abiloiniiial 
palpation,  by  lactation,  etc.  At  first  very  intense,  these  pains  assume  a 
longer  interval,  diminishing  in  intensity,  and  cease,  usually,  at  the  end  of 
twenty-four  to  thirty-six  hours,  although  they  may  persist  beyond  this 
time.  They  should  always  be  a  source  of  solicitude  to  the  physician,  for 
although  daring  the  first  thirty-six  hours,  their  only  importance  is  that 
of  depriving  the  patient  of  rest,  their  existence  beyond  this  periotl  is  often 
followed  by  pathological  symptoms,  (fever,  metritis,  pelvic  peritonitis  or 
cellulitis),  and  may,  therefore,  call  for  active  treatment.  They  always 
yield  to  opium,  either  by  the  mouth,  sprinkled  on  an  abdoniinar  poultice 
or  by  enema,  twenty  to  thirty  drops  of  the  tincture,  repeated  in  three  to 
four  hours. 

[Since  opium  constipates,  and  not  infrequently  upsets  the  digestion,  we 
much  prefer,  wlxat  is  just  as  effective,  chloral  hydrate,  by  the  mouth,  fif- 
teen grains  repeated  in  one  half  hour,  or  by  the  rectum,  in  double  the 
dose.— Ed.] 

Now  these  after-pains  being  obviously  duo  to  uterine  contractions,  why 
are  they  painless  in  primipane,  and  the  reverse  in  multipane?  Depaul, 
who  does  not  consider  them  as  simply  a  continuation  of  the  rythmical 
uterine  contractions  of  labor,  has  noted  that  they  are  more  intense  in  cases 
wliere  labor  lias  been  easy  than  whore  it  has  been  tedious,  and  that,  dur- 
ing their  presence,  a  slight  amount  of  blood  appears  externally.  In  our 
opinion,  after-pains  are  the  result  of  nature's  precautionary  efforts  to  in- 
sure firm  uterine  contractions.  If  they  exist  to  a  less  degree  in  tlu>  primi- 
para,  this  is  because  in  her  retractility  is  t>erfect,  present  in  all  its  inten- 
sity, and  therefore  contractility  is  not  called  for.  On  the  other  hand,  they 
are  present  in  the  multipara,  because  the  tone  of  the  nteru'^  has  been 
enfeebled  by  a  previous  labor,  and,  retractility  hence  being  less  perfect, 
small  clots  can  form  in  the  uterine  cavity,  and  these,  being  foreign  l>odies, 
excite  the  uterine  muscular  fibres,  and  determine  contractions  which  are 
destined  to  expel  such  clots,  and  are  so  much  the  more  painful,  l)ecause 
the  muscular  w^alls  having  become  thicker,  the  strength  of  the  contractions 
is  limited  within  narrower  bounds.  After-pains,  then,  are  useless  to  the 
primipara,and  she  scarcely  feels  them;  they  are  necessary  to  the;  welfare 
of  the  multipara,  because  the  uterine  fibre  has  been  weakened  by  previ- 
ous labor;  uterine  retractility  is  less  perfect.   . 

Retractility  and  contractility,  however,  would  not  suffice  to  cause  dimi- 
nution in  size  of  the  uterus,  if  to  these  factors  were  not  added  the  process 
of  fatty  degeneration  which  invades  each  anatomical  element,  and  which 
causes  the  disappearance  of  certain  of  these  elements,  and  their  reproduc- 
tion by  new  elements,  and  further  causes  diminution  in  size,  acquired 
during  pregnancy,  of  other  elements;  in  a  word,  the  process  which  sub- 
stitutes normal  conditions  for  the  hjrpertrophic  of  gravidity.  In  one  case, 
there  is  total  destruction  of  old  elements,  and  entire  new  formation ;  for 
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others,  there  is  not  total  destniction,  but  simple  resorption  of  a  part,  and 
return  to  the  tiormal,  without  new  developraent.  The  theory  of  new- 
formation  of  muscular  fibre  has  been  championed  by  KoUiker,  Heschl, 
Virchow,  Aran  and  Sappey,  while  Robin,  denying  hypergenesis  of  uterine 
elements  during  pregnancy,  and  recognizing  only  their  hypertrophy, 
denies  total  elemental  destruction  during  involution. 

Ileschl  maintains  that  the  modifications  uirade  all  the  anatomical  ele- 
ments, the  peritoneum,  the  muscular  tissue,  the  mucous  membrane,  thf 
arteries  and  nerves,  that  the  muscular  tissue  is  entirely  laid  bare  through 
theshej^dingof  thedecidua,  except  at  the  point  of  placental  insertion  and 
in  the  cervix,  the  mucous  membrane  of  which,  usually,  remains  intact  with 
its  hypertrophiod  piiiiill-v,  and  its  glands.  Heschl,  hence,  is  opposed  in 
his  views  to  Kilian,  Hobin,  Arnold,  Virchow,  Duncan,  Rolleston,  Fried- 
hinder,  IjanghiiuB,  and  Leopold,  who  contend  that  the  muscular  ooat 
is  never  laid  bare,  and  that  there  always  remains  a  portion  of  the  old 
mucous  membnxno,  which  gives  birth  to  the  new  mucous  membrane 
through  cell  proliferation. 

It  i^  in  the  muscular  tissue,  and  in  the  mucous  membrane  of  the  uteruai^^H 
t)iat  the  greatest  idjanges  occur.  The  subettvnce  of  the  uterus  undergoetf^l 
such  a  oonjplete  transformation  into  fat,  that,  according  to  Hesohl,  there 
does  not  remain  a  single  one  of  the  original  cellular  fibres  of  the  nt«rus. 
Jeiiks  is  of  the  sjime  opinion.  This  transformation  begins  aliout  the 
fourth  day,  sometimes  not  until  the  sixth,  never  later  tlian  the  eighth^ 
and  it  extends  regularly  throughout  the  body,  the  ccrvi.^  not  part^iking 
till  later.  Soon  it  is  found  thut  the  degeneration  is  more  marked  in  the 
internal  tlian  in  the  external  layer.  It  begins  in  each  of  the  muscular 
fibrils  at  many  points  together.  These  fibres  lose  their  tortuous  form,  the 
borders  becumo  pule,  and  we  perceive  faint  iMVtches,  which,  since  the  ex- 
tremities of  the  fibrils  are  thin,  quickly  isolate  the  fibrils.  Those  patches 
remain  apparent  until  ma6ke<i  by  the  globules  of  fat,  which  are  constantly 
multiplying.  Rapid  absorption  of  this  modified  tissue  now  takes  place, 
and  tliis  ub^<orption  is  manifested  by  the  diminution  in  size  of  the  organs. 
As  a  result  of  this  fatty  degeneration,  the  uterus  becomes  more  friable, 
and  this  persists  until  the  return  to  the  normal.  Tho  organ  loses  its  red. 
color,  it  iLssumes  a  reddish -yellow.  At  the  fourth  week,  the  first  ele- 
ments of  tho  new  uterine  substance  appear  as  follows:  In  the  external 
layer  appear  cells,  then  fibrillar  elements,  which  take  on  the  shape  of 
muscular  fibres,  and  which  are  the  new  uterine  substance.  While  tho 
muscular  substance  of  the  organ  is  undergoing  destruction,  and  becoming 
absorbed,  the  new  tissue  is  everywhere  developing,  so  that  at  the  end  of 
the  second  month,  usually,  the  renovation  is  completed.  The  veins  and 
tho  capillaries  undergo  a  similar  fatty  degeneration.  The  point  of  pla- 
cental insertion  changes  more  slowly.  Normally  the  veins  are  filled  with 
thick  clots,  and  jiroject  above  the  muscular  tissue,  between  the  muscular 


THE   NORMiHX.    rUEBl'ERIUM. 


489. 


• 


1 

I 


which  are  undergoing  degeneration;  so  that,  at  tho  end  of  the 
fourth  or  the  elxth  week,  the  jwint  of  phvcental  insertion  is  still  rooogni- 
atble  by  the  jutting  out  of  the  uterine  tissue  in  this  locality.  Finully, 
the  clots  disappear,  the  veins  become  indistinct,  the  level  is  re-established, 
and  the  new  raucous  membrane  covering  all,  the  site  of  the  placentft 
disappears,  and  is  no  longer  recognizable.  Nevertheless,  for  many  months^ 
there  is  a  slight  elevation  at  this  site. 

As  for  the  mucous  membrane,  a  few  days  after  delivery  this  is  carpeted 
by  A  reddish,  soft,  pulpy,  floating  suljeianoe.  If  the  mucous  merabnine 
of  the  cervix  bo  not  affected,  this  substance  is  sharply  outlined  at  the  level 
of  the  internal  os,  spreads  over  the  entire  surface  of  the  body,  in  thick- 
nesB  like  a  sheet  of  piijier.  Under  the  micro»co])e.  thii)  substance  is  made 
up  of  pavement  and  cylindrical  e])itlieUiil  cells,  and,  in  the  layers  nearest 
the  new  muscultir  coivt,  it  consists  of  new  fibrous  tissue  (tissue  conjuno- 
tif).  At  the  end  of  the  third  week  the  vossols  reappear,  sometimes  oven 
later.  Until  then  the  bloo<l  is  ap[)arontly  coutaineil  in  trenches  formed 
by  the  cells  lying  close  together.  The  glands  are  renewed  at  the  end  of 
the  second  month.     Heechl  has  not  been  able  t<i  follow  their  formation.     ^J 

The  above  renewing  of  the  uterus  tjikes  place  similarly  after  niiacar-^B 
riage  and  twin  labor,  although  in  the  latter  case  the  process  is  less  rapid. 

According  to  Ritian,  the  nerves  are  neither  destroyetl  nor  replaced  by 
new  elements.  The  nerve  cylinders,  according  to  him,  undergo  a  species 
of  atrophy,  of  diminution  in  size, until  another  pregnancy  determines  fre»h 
hypertrophy;  even  as  in  the  remaining  tissues  of  the  uterus. 

Ch.  Robin  admits  that  the  uterine  mucous  membnino  undergoes  analo- 
gous and  pirallel  cliangos  to  those  which  occur  in  the  muscular  walls  and 
in  llie  vessels.  It  falls  away,  and  then  regenerates  into  all  the  elements 
which  composed  it  before  labor.  With  BischofI  and  Sharpey,  ho  admits 
that  the  new  mucous  membrane  is  partially  the  result  of  development  of 
tissue  already  existing,  and  partially  a  new  formation.  At  the  time  of 
labor,  {Fig.  90),  the  mucous  membrane  thoroughly  detaches  itself  from 
the  face  of  the  uterus,  but,  very  probably,  the  huseof  the  utricular  glHn<l8 
remains,  and  tlius  covers  the  mufujular  tisune,  which  is  never  bare.  BVom 
this  standpoint,  at  the  onset  of  labor,  a  new  mucous  membrane  already 
exists,  Ix'tween  the  old  and  the  muscular  coat,  and  this  begins  to  form  at 
about  the  fourth  mDnth.  This  new  membrane  does  not  exist  at  the  pla- 
cental site,  since  that  covering  this  site  is  not  shed.  Indeed,  vasculariza- 
tion not  only  does  not  diminish,  but,  on  the  contrary,  is  ever  on  the  in- 
crease. The  only  part  of  the  mucous  membrane  between  uterus  and 
placenta  which  is  shed,  i.s  that  immediately  around  the  placenta,  and  this 
falls  away  with  it,  the  remainder  clinging  to  the  uterus.  And  hence  the 
projection  at  the  placental  region,  a  projection  all  the  more  marked  be 
cause  of  the  fact  that  the  uterus  lias  energetically  contracted,  and  its  thick' 
nees  increases  on  account  of  the  cotitraction  of  the  muscular  coat.     The 
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utero-plaoental  portion  of  the  mncoiLs  niombranp  of  the  uterus,  which 
does  not  follow  the  placenta,  is  never  shed.  It  persists,  luid  diminishes 
in  sise,  until  it  approaches  the  level  of  the  now  mucous  membrane.  la 
certain  women  the  placental  situ  remains  more  projecting  during  many 
years. 

This  opinion  of  Robin's  is  rojectod  by  Friedlauder,  Kundrat  and  Engel- 
ninnii,  Langhausund  Leopfihl,  who  contend  tlmt  the  uterine  mucous  mcni- 
bruTie  is  never  shed  from  any  portion  of  the  surface.  Thia  surface,  the 
muscular  tissue  in  a  word,  remains  always  covered  by  the  external  layer 
of  the  mucous  membrane,  the  most  internal  layer  of  this  membrane  being 
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Fio.  avi.— The  UTERI'S  Ai-ii-;ii  i<AiwiK -L«-nire  of  the  bo<!y,    a,  ivfiuiiins  ■>,  in.-  mmh  ..hm  mem- 
brane wtth  glnrids.    (X<'o;«»W.) 

the  only  one  which  is  shed,  and  is  expelled  with  or  dragged  away  by  the 
placi-nta.  Tlio  epithelial  layer,  therefore,  is  shod,  the  separation  taking 
place  ut  about  the  middle  v>i  the  eelluhir  b»yer,  at  the  time  of  the  detiwih- 
mont  of  the  membmnes.  During  the  puerperium,  the  persisting  portions 
of  the  rellulur  layer  rapidly  undergo  fatty  degeneration,  the  glands  are 
brought  into  intimate  contaet,  owing  to  the  degeneration  of  the  interven- 
ing tissue;  through  proliferation  of  their  epithelium,  new  cells  are  formed 
to  replace  those  which  existed  on  the  old  mucous  membrane,  and  these 
cover  the  entire  inner  face  of  the  uterus,  and  the  fibrous  elements,  whii;h 
have  likewise  been  destroyed,  are  repro<.luced  by  a  proliferation  of  new  ele- 
ments. Friedlander,  in  a  second  monograph,  and  Kundrat  and  Englc- 
mann,  as  w^ell  as  I^jinghaus,  prove  that  the  separation  occurs  within  the 
cellular  laver  of  the  mucous  membrane,  in  the  glandular  layer  of  Lang- 
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The  superficial  layers  of  the  mucous  tnenibruue  umlcrgo  fatty  de- 
generation, but  the  glaudular  simccs  persist,  and  constitute  for  the 
moment,  the  8U])erficial  layer  of  the  uterus;  then,  the  epithelium,  which 
haa  remained  in  these  glauduhvr  tspaces,  begins  to  proliferate,  and  the 
inter-glandular  fibrous  tissue  reproducing  itself,  and  the  glands  lengthen- 
ing, the  new  nmcous  membrane  is  formed.  But.  according  to  Langhauv, 
this  proliferation,  (and  herein  he  nearly  agrees  with  Ck.  Itobin,)  is  but  the 
conclusion  of  a  prooeffi  begun  during  pregnancy. 

In  1877,  Leopold  published  the  most  complete  work  we  possess  on  the 
regeneration  of  the  mucous  membrane.  Immediately  after  labor  (Figs.  255 
land  256),  three  distinct  zonei;  arc  discovered  on  the  internal  surface  of  the 
uterus;  the  first  extends  from  the  external  to  the  internal  os;  the  second 
includes  the  remainder  of  the  uterine  surface,  except  the  placental  sitej  the 
third  is  the  placental  zone.     The  three  differ  iu  appeamuce. 


Ite.  HS8.— UTiilivn    «rinn    l^n..li.       i  i.A<  u.-^  lAi.      i^ri*.  — .1,      lilt  m-lltlM'O-pinOf  HIAI   niUCOUR  mPIII- 

tKmn<>',  with  gUoda.    B,  MtucuUr  Coat.    yLropitld.) 

In  the  first,  the  mufous  membrane  seems  inbu^t,  but  its  folds,  which 
have  been  rumpled  during  labor,  are  already  beginiung  to  reform.  It  is 
covered  by  an  almost  intact  c>yliudrical  epithelium,  which  dil!ereiitiate8  it 
from  the  membrane  of  the  Iwdy.  At  the  second  week  it  lias  resumed  its 
nornuil  appearance. 

The  second  zone  includes  all  of  the  internal  surface  of  the  uterus, 
except  the  plucental  site.  The  lino  of  sejiuration  is  in  the  spongy  layer 
of  the  deciflua  venv  and  the  serotina,  always  above  the  muscular  coat,  and 
this  spongy  layer  is  made  up  of  the  glandular  layer,  the  ampul lary  of 
Fried liinder  and  of  Langhaus. 

The  third  zone  has  au  ap{)earance  peculiar  to  itself.  The  decidua 
serotina,  sending  branches  into  the  ititer-cotyleilonary  spaces,  as  soon  as 
the  placental  site  sinks,  projects,  and  forrns  a  series  of  depressions  a'nd 
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elevations,  covered  by  a  rcninjiiit  of  tlio  serotiiia,  from  ^'J^  to  ^VV  inches 
iu  thickneas,  but  this  serotina  is  not  continuuuH,  because  its  continuity  is 
interrupted  by  the  large  sinuses  which  are  uncovered,  and  filled  with 
blood.  The  demarcation  between  the  placenta  and  the  serotina,  oceura 
here  in  the  deeper  layers,  but  the  ghinds,  thus  torn,  still  open  at  the  sur- 
face; there  remains,  therefore,  of  this  mucous  membmne,  only  the  ©x- 
ternul  half,  that  is  to  say,  the  one  which  is  made  up  rif  nunierous  torn 
glandular  spfiees,  depriveti  of  epithelium,  of  inter-ghmdular  rifts,  of  lymph 
spaces  and  of  blood  vessels.  The  |j;]andular  pouches  alonu  retain  their 
epithelium,  and  they  arc  the  ones  whieh  are  going  to  assist  in  the  ro- 
genemtiou  of  the  mucoud  membrane. 


Fio.  257— Uteri '.•<  Seven  Days  amkr  Iuoor.  Tas  Piackhtal  Mpcotb  MmBRAxa  maoiMI^ 
DiTO  TFUT  OF  TRK  BoDY.— .4,  MucvMiK  nienibrtute  with  ivmiiuiit  of  tiie  aUuids.  B,  Muacular  coobj 
with  hf^nnlng  thruliilnxiis.     iLrojxthl-) 

Seven  days  after  labor  (Fig.257)  the  uterus  is  4.6  to  4.8  inches  in  height; 
its  cavity  is  S.i)  inches;  its  internal  surface  is  covered  with  a  reddish-brown 
coat,  showing  a  nund>er  of  little  blood  sjiots  and  very  hyi>eremic  vessels. 
The  niucfHis  nuMTibrane  of  the  cervix  is  ruffled,  and  is  composed  of 
numerous  blood  vessels  and  s'mttered  cells;  it  ia  clotted  with  cylindrical 
epithelium  and  with  larj^e  nuclei.  Tk'ffinning  at  the  internal  os,tho  internal 
Burfiiet'  of  the  uterus,  to  the  level  of  tliu  ijlacentsd  !?ite.  is  covered  by  a  soft 
membrane,  reticular,  and  with  studded  surfitee.  This  membrane,  of  the 
thickiipss  of  from  ,03[)  to  .058  inches,  is  a  little  thicker  at  tljo  border  of 
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tho  placental  zone,  and  is  higher  above  its  level.  Under  tho  microscopo 
it  18  seen  that  thr  irregtilnr  folds,  which  existo*!  on  its  surfttce,  have  bwn 
destrojed  by  fatty  dt^cneration  of  the  cells,  and  that  the  intenml  stirfaoo 
has  become  smooth,  the  glands  vertical  and  widely  o|H.<n.  urul  that  the  epi- 
thelium has  proliferated  from  the  bottom  to  the  snrfacre,  above  the  glan- 
dular walls,  up  to  the  most  eup«rfieial  surface.  Between  thesis  young 
glands,  the  epithelium  extends  cell  by  (•ell,  and  it  ia  tmversed  by  so  many 
capillary  vi-sseis,  by  8o  many  bloo<l  and  lymph  corpuscles,  that  it  is  not  as 
yet  a  question  of  definite  strueture. 

The  third  zone,  the  placental,  is  1.9  to  2.3  inchos  wide,  and  it  projects 
1.9  to  2.3  inches,  covered  by  a  layer  about  .019  inches  thick,  nnldish- 
brown,  friable,  composed  of  detritus  made  up  of  decidmd  cells  which  have 
Duder^oue  futtj  degeneration,  of  blood  and  lymph  corpuscles,  of  isolated 


Kio  2fi8.— Utkbub  NiNB  Dats  aitkb.  I^bok.     I*lacektal,  Sitc.— J,  ReinAlm  uC  tbe  mucnsa. 
B.  Miis>.-ulari«  with  recent  and  olJ  ihrombostfs.    (Xx-'IJ-jW  ) 

glandular  epithelium,  and  of  debris  of  fibrin.  At  tho  border  is  found 
the  destroyed  remnant  of  the  glandular  layer;  the  most  superficial  of 
these  are  traversed  by  fatty  molecuU'S  and  blood  corpuflcles,  surrounding 
tho  vessels  and  almost  obscuring  the  cells  of  the  decidua.  In  the  front 
rows  those  glandular  spaces  look  mtlior  like  gutters,  contuiiiing  here  and 
there  epithelium  and  blood  corpusrlcs,  than  true  glands.  At  tho  centre 
of  the  [ilacenfcil  zone  the  projections  have  been  levelled  olT;  they  are 
made  up  of  the  large  cells  of  the  s<*rotina,  whicli  have  accumulated  in  the 
furrows  left  by  the  pn)jectionB.    Frcvjuently,  there  are  found  glandular 
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rows  furnished  with  epithelium,  :uul  wt-U  preserved.  The  blood-vesselB 
uro  fillud  with  large  thrombi,  old  and  recent,  the  first  of  which  go  liack 
to  iircgtiiiiK'y:  the  veswls  arc  small  in  ^ize.  and  their  walls  arc  thiokenetL 
Xiiif  Days  aftev  Dclirenj  (Fig.  '2b>>>). — The  limit  of  the  mucous  meni- 
bratie  of  the  cervix  and  of  the  body,  at  the  internal  os,  is  well  marked. 
Tlie  mucous  membrane  of  the  body,  .039  to  .078  inches  thick,  is  made  up 
of  a  numliei-  of  vacuoles,  forminf:^.  i»  their  dei)tli.  large  sptK-es,  oimning 
at  the  surtacc,  and  these  are  new  glands;  they  are  lined  with  epithelium, 
with  large  nuclei,  which  multiply  Jin<l  form  epithelial  isU-ts.  which,  heruj 
and  there,  eover  the  surface.  Hetwcen  the  glands  are  found  vesseU 
Binall  and  large,  here  and  there  without  walls,  also  round  colls,  bloo<]  cor- 
puscles, fat  Muclei;  cells  fattily  degenerated,  and  a  tissue  in  the  stige  of 
ucw  formation,  wkicU  seems  granular. 
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Fifteen  Days  after  Lnhor  (Fig.  2ri9).  —  The  membrane  mi  the  in- 
ternal face  of  the  ntcrns  is  grcNnsh-brown,  .039  to  .078  inches  in  height, 
still  smooth  and  easy  to  detacli,  wliile  the  cells  filled  with  fat  are  still  to 
be  seen  on  the  surface.  At  the  bottom  of  this  young  mucous  membrane 
the  glandular  siiac^'S  tend  to  become  vertical,  and  there  exists  proliferation 
of  epithelium  and  of  fibrous  tissue.  In  the  placental  zone,  organization 
and  softening  of  the  thrombi  are  going  on.  In  the  spaces  which  sepaniti! 
them,  tlie  young  tissue  of  the  mucous  membrane  developes,  and  the  epithe- 
thelium  is  in  the  form  of  a  thin  layer,  extending  to  the  top  of  the  projec- 
tions. The  uterus,  hence,  presents  a  gmnular  surface,  so  friable  that  it  is 
possible  to  separate  its  elements  readily,  and  it  is  jnst  as  ready  to  absorb 
septic  products  us  on  the  seventli  day. 
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T$09nt*f-0Mf:  PaijK  afior  Deliinrif  (Fig.  '2G0). — The  utorus  is  only  3.1  to 
3.«i  inches  long;  its  walls  are  tljiiincr.  the  ccrviml  cuiml  liiis  refurmini, 
iinil  iho  internal  ns,  ms\)y  recogiiixt'il  by  the  (loniurctititin  of  the  nuiuous 
infinbmne.  lias  tightly  closetl;  thi«  plucentiil  site,  otill  of  the  brciwAth  of 
1.1  to  1.5  inclies,  is  unevoii,  proji'i-tiiii^  here  ami  there,  un<l  traversoij  by 
thrombi.  Abovu  the  Hupurticial  greyish  layer,  a  new  nuicous  niembratio 
huii  fiirmwl,  about  .039  of  an  ineh  thick,  which  merges  dirtM'tly  into  tlio 
nuicous  nienibnuie  of  tiie  b<xly  of  the  uterus;  but  although  ronipletL*  in 
all  ita  olcmcuts,  the  now  mucous  mombruno  is  still  not  entirely  intiict;  it 
ii<  still  like  a  wounded  sarfaco;  it  is  still  htcking  in  snffieient  thicknoBS, 
and,  above  all,  iu  its  circaUtory  net-work,  which  was  torn  oQ.  with  the 
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mcMnbmnes,  and  which  is  of  i3u<'li  importance  to  the  fnnctions  of  tliis 
membrane.  The  thrombi  have  largely  disap])eared,  bnt  in  places  they 
still  exist  as  light  yellow  IkmUcs. 

Six  Weeks  (tfter  Ddii'vrff  [Vh^,  2(il). — The  new  mucous  membrane  hiw 
thickened;  the  return  to  the  normal  htis  been  almost  a<;eomplished,  exce}it 
at  the  placental  site,  where  it  is  less  complete.  Above  tlie  suporficia! 
layer  the  vascular  net-work  is  complete. 

Finally,  ten  weeks  after  delivery  (Fig.  20:2),  the  mucous  membrane  is 
entire.  In  case  inflammatory  processes  haye  existed,  not  only,  as  Kun- 
drat  has  shown,  is  total  involution  of  the  uterus  intorferiHl  with,  but,  in 
particular,  is  regeneration  of  the  mucous  membrane  irregular.  In  such 
cases,  the  normal  glandular  organs,  are  only  reformed  at  the  ox])en8e  of 
those  original  glands  which  have  renutined  intact,  and  there  results  only 
UD  incomplete  mucous  substi-atum,  made  uj),  esj^iecially.  of  connective  tis- 
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Hth  certain  glandular  dt^prossions  not  markedly  accentuated,  and 
[ng  scarcely  any  epithelium. 

Thk  Lochia. 

iring  the  above  process  of  regeneration,  there  are  excreted  from  tho 
[us  a  number  of  products,  which  Uigether  constitute  what  are  culled 

lochia.  The  lochia,  composed  almost  entirely  of  pure  bloo^l,  have 
In  called,  according  to  the  priulominanco  of  blood  corpuscles  or  leu- 
lytes.  bloody,  serous,  sero-purulent,  milky.  IJobin  luis  shown  that  this 
Iter  term  is  erroneous,  for  the  lochial  discharge  never  contains  true  pa8» 


•lo.  961 .  -Tn«  UTKatw  Sot  WKKK8  AFTEa  PcuvKBY—  New  mucoM  tu  Uu>  placental  site.  Throm- 
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but  only  a  pseudo-pus,  of  a  stale  odor,  and  alkaline  reaction.  This  dis- 
charge is  only  truly  bloody  during  the  Grst  three  days.  It  becomes  serous 
from  the  third  to  the  fifth  day.  There  are  variations,  however,  in  differ* 
ent  women. 

Almost  exclusively  made  up  of  blood  during  tho  first  hours,  from  the 
second  to  the  fifth  day,  according  to  Wertheimer,  the  discharge  b  com- 
posed of  a  serous  liquid,  containing  larger  or  smaller  masses  of  vaginal 
mucus,  which,  mingling  in  the  vagina  with  blood  corpuscles,  forms  a 
sediment.  Under  the  microscope  are  found:  1.  Blood  corpuscles.  2. 
Elliptical  and  polygonal  epithelium,  nucleated.  3.  Mucous  corpuscles. 
4.  Sometimes  remnants  of  placenta  or  of  membranes.  Chemical  analy- 
sis reveals  albumin,  the  albuminate  of  soda,  mucus,  fat,  chlorides,  alka- 
line phosphates,  iron,  lime,  suits.  The  solids  vary  in  amount  from  267.6 
to  86.2  parts  per  1000.     From  the  fifth  day  the  blood  corpuscles  dimin- 


IftTJlNlSHy.  They  are  ii1t(>re<l  in  contour,  modified  in  form,  and  wc  find 
in  the  lochia  pas  corpuscles  accortling  to  Wertheimer,  leucocytes  oocord- 
iug  to  Robin,  an  epitlielium  which  has  changed  from  elliptical  and  poly- 
gonal to  round,  nucleated  celU,  free  nuclei  and  fat  globules. 

Schroedcr  has  found  in  the  lochia  the  trichomonas  ra^nalis,  and 
Scherer.  who  has  studiwi  the  lochia  aince  Wertheimer,  find.*:  "  During 
the  first  few  days,  the  predominating  elements  are  the  constituenta  of 
the  blood,  albumin  and  globules,  in  the  shape  usually  of  molecular  granu- 
lations. There  is  do  fibrin;  uterine  and  vaginal  epithelium  is  fonnd,  aa 
well  as  8hre«l3  of  placenta.  After  a  few  days,  the  epithelium  almost  en- 
tirely disappcjirs,  the  bloo<l  cor]m9cle8  are  le«s  abundant,  the  discharge 
becomes  of  n  dirty  red  color,  and  many  mucous  corpuacloeare  found  (al)or- 
tire  epithelial  cells).  Little  by  little,  the  discharge  becomes  more  viscid, 
and  at  the  same  time  more  perfect  epithelium  is  found.  Mucin  appears, 
instead  of  true  albumin."     (Xaegelt'  and  Grenser.) 
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According  to  Gassner,  the  amount  of  the  locliia  is  3J  pounds  during 
the  first  four  days,  (red  lochia),  -J  of  a  pound  from  the  fourth  to  the  sixth 
day,  (serous  lochia),  and  up  to  the  ninth  day,  i  pound  (white  or  green 
lochia).  The  total  during  the  first  eight  days  is  about  3|  pounds.  This 
quantity  is  doubled  in  women  who  do  not  nurse. 

The  duration  of  the  lotdiial  discharge  is  variable.  Usually  the  discharge 
continues  until  tlie  re-appearance  of  the  menses,  that  is  to  say.  till  the 
sixth  week,  in  women  who  do  not  nnrse.  In  those  who  do  nurse  tlie 
duration  is  pomewhat  less,  l)ut  thert'  is  no  aljsolute  rule.  It  is  not  unu- 
Bual  for  the  lochia  to  diminish  notably  for  a  few  hours,  and  then  to  reaiK 
Vou  L— 33 


498 


A    TREATISE    ON    OBSTETRICS. 


pear  more  abundantly,  even  as  when  tliey  havo  btscorao  aeroua  thpy  may 
return  to  tlie  reil  for  a  day  or  two,  again  to  change  to  greyisli-whitc. 
Jjactatiou  seems  to  greatly  modify  them;  often^  at  the  onset  of  the  func- 
tion, thoy  diminish  markedly,  sometimes  to  complete  supprcsHion,  to 
reappear  as  abundant  as  usual  when  the  function  is  established.  Depaul 
agrees  with  Ciuusner  in  the  opinion  in  regard  to  the  increase  of  lochia  in 
women  who  nurse. 

The  odor  of  the  lochia  is  stale,  not  normally  very  pronounced,  and ! 
lotor  is  always  a  grave  indication,  since  it  always  points  to  deep  lesions  of 
the  genital  tract,  or  to  more  alarming  puerperal  accidents.  The  same  re- 
mark applies  to  acute  suppression,  or  too  rapid  disappearance  of  the  lochia. 
If,  indeed,  we  consider  tlie  lochia  as  the  extenud  manifestation  of  the 
phenomena  occurring  within  the  genital  organs,  of  tlie  process  of  involu- 
tion in  other  words,  this  suppression  always  coincides  with  a  temporary 
arrest  of  involutinn;  and  since  the  first  phenomenon  which  accompanies, 
puerperal  pathology  is  the  arrest  of  involution,  the  importance  is  at  once 
apparent  of  the  regular  and  normal  flow  of  this  discharge. 

The  Modifications  ik  Lactation. 

We  have  seen  that  during  pregnancy,  the  breasts  undergo  marked 
changes,  and  tliat  in  many  women,  it  is  possible  at  the  end  of  pregnancy 
to  express  a  few  drops  of  milk  from  the  breasts.  But  this  milk  is  serous, 
yellow,  and  contains  only  a  few  true  milk  globules.  Prom  the  second 
day,  ofteiiur  the  third  after  delivery,  the  milk  is  secreted. 

According  to  Schroeder,  the  sources  of  the  milk  are  two.  The  liquid 
jiortion  is  a  simple  transudation  from  the  blood,  and  the  morphological 
elements  come  from  the  gland  cells  of  the  breast.  In  these  glands,  under 
the  influence  of  swelling  of  the  cells,  there  is  produced  a  finely  granular 
deposit,  which  unites  into  drops  of  fat.  (Figs.  203  to  265.)  The  primitive 
glandular  cells,  round,  finely  granular,  which  hnve  lost  their  nuclei,  are 
known  as  colostrum  corpuscles.  Finally,  these  break  npinto  fat  drops  of 
different  size,  and,  together  with  the  transudation  from  the  blood,  form 
an  einidsion:  this  is  the  milk.     (Schroeder.) 

The  colostrum,  which  is  yellow-white  and  sweet  to  the  taste,  contains 
much  butter  and  sugar.     When  fresh  it  is  alkaline. 

Simon,  in  1(>1>  parts  of  colo.«truni.  found:  Solids  17.20;  casein  4; 
sugar  7;  butter  5.     The  perfected  milk  contained  only  lL2:i  solids. 

Marchand,  in  100  parts  of  colostrum,  found:  Proteids  17.20;  lacline  6,30; 
butter  4.60:  salts. 25;  water  71.03. 

In  loo  parte  of  milk,  he  found:  Proteids  1.90;  lactine  6.30;  butter 
4.50;  salts  .18;  water  88.12. 

Under  the  microscope,  milk  contains  a  large  number  of  semi-transpar* 
ent  globules,  varying  in  size,  and  isolated  epithelial  cells,  at  times  mucous 
globules.     According  to  Raapail,  the  milk  globules  are  composed  of  albu- 


min  ftnd  of  fat;  Henle  and  Simon  believe  that  their  coating  is  casein,  and 
their  contents  is  fat,  Doani*  and  II.  Naaso  believe  that  the  milk  globules 
arc  simply  fat,  Acoordino;  to  Soliroedcr,  the  fatty  parts  of  the  milk  are 
cx)niiK)8e<i  of  albumi]ioid  matter,  and  the  albumin  of  the  colostrum  is 
transformed  into  casein.  Kommerich  has  shomm  that  in  colostrum  fresh 
from,  the  breasts.  c4V8ein  increases  as  albumin  diminishes;  nerortheless, 
according  to  Zahn,  j:>erfect  milk  cxintains  a  little  albumin.  Kehrer  taiya 
that  the  caseiri  is  contained  within  the  debris  of  the  glandular  cells,  which, 
swollen,  and  rendered  invisible,  make,,  with  the  serum  of  the  milk,  a  clear 
mucus,  and  determine  the  emulsion  of  the  fat  globule. 

The  colostrum  contains  fat  globules  (often,  also,  mucous  corpuscles, 
and  pavement  epithelial  cells),  and,  in  addition,  gi-anular,  round  corpus- 
cles, yellow  in  color,  larger  than  the  niitk  globules,  and  these  corpuscles 
are  known  as  colostrum  corpuscles,  grsinular  bodies  of  Donne,  wlio  tirst 
described  them.  They  are  in  particular  abundant  in  the  firet  days  of 
the  pueqierium,  and  do  not  completely  disapjK?ar  till  the  fifth  or  sixth 
day,  according  to  Donne,  till  the  end  of  a  few  weeks,  aocordiiig  to  other 
aathorities. 
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— HiLcOuiBcuBs.  Fib.  au.-Hiuc  wi-ra   Fro.  WB.-.4,  Lobulp  of  Uie  KUnd.  with  escat>iiij( 
OoUMRSUK  CoBPuecLxa.     milk.    B,  Milk  globalea.    C,  Colostrum,    a.  Fat 
w-IU.    b.  The  aaiuu  without  nucleus.    {M«(cntfled 
SNOdikiii.i    (firfhoir.) 

Milk  contains  a  mixture  of  fat  dropa,  more  or  less  voluminous,  and  these 
are  the  milk  corpuscles,  which  are  HurroundcH.1  by  an  albuminoiil  mem- 
brane, which  vVschersou  has  called  tlio  huptogene  membrane.  (Naegel6 
and  Orenser,) 

The  phenomena  which  accompany  the  establishment  of  the  function  of 
lactJition  have  been  cjirefully  studied  by  Chantreuil.  and  he  nuikes  the 
distinction  into  locjil  and  general  phenomena. 

Local  Pftenmnetta, — These  are  the  increase  in  size  and  in  consistency  of 
the  breastj*,  the  excretion  of  the  milk,  the  changes  in  the  nipples. 

At  the  end  of  the  second  day,  usually  during  the  third,  the  breasts  in- 
crease in  size,  the  skin  beconu-B  tense,  traversed  by  bluish  vessels.  The 
nipples  project  less.  At  the  moment  of  the  appearance  of  the  milk,  the 
milk  ducts  are  felt  liard  under  the  skin.  If  the  breast  be  squeezed  at 
the  level  of  the  nipple,  the  milk  exudes.  Frequently,  above  all  in  the 
primipam,  an  «edt)ma,  generally  locsilizetl  at  the  areola,  results.  When 
the  function  of  lactation  is  established,  8ug:ir  appears  in  the  urine,  Ac- 
conling  to  Blot,  glycosuria  is  a  constant  accompaniment  of  the  puerperiam. 


500 


A    TREATISE    ON    OBSTETRICS. 


appearing  with  tlte  milk,  and  disappearing  at  the  end  of  lactation.  Blot 
calls  it,  on  account  of  it*?  constancy,  physiological  glycosuria.  Lo  Conto 
denies  the  truth  of  Blot's  assertion,  and  sixys  that  the  reaction  obtained 
by  him  was  not  that  of  sugar,  but  of  uric  acid.  The  researches  of  Ben- 
ecke,  Winckol,  etc.,  in  (.Icnnany  confirm  IMot's  opinion. 

General  PIie»omemi.  —  These  arc  constituted  by  the  symptoms  accom- 
panying wliat  was  formerly  cjilled  milk-fever,  the  existonoo  of  which  is 
I  denied  to-day,  and  which,  according  to  those  who  believe  in  it,  manlfe^ta 
itself  by  cephalalgia,  neuralgic  pains,  slight  chills  followed  by  heat  and 
perspiration,  thirst,  anorexia,  coated  tongue,  rapid  pulse. 

For  our  part,  we  do  not  believe  in  milk  fever;  without  denying  its  very 
existence,  we  believe  it  to  be  exceptional.  In  1863,  we  cited  a  number  of 
instances,  and  we  have  since  noted  others,  which  are  incontestiblo,  where 
the  appearance  of  the  milk  was  accompanied  by  high  febrile  reaction, 
preceded  by  a  marked  chill,  and  diaappearing  at  the  end  of  twenty- four 
hours,  aside  from  any  treatment,  but  purely  because  the  function  of  lac- 
tation was  established.  The  rise  of  tem|xiratare,  it  was  impossible  to 
consider  due  to  u  morbid  phenomenon^  and  which  we,  consequently,  be-. 
iieve  we  are  right  in  attributing  to  the  physiological  congestion  of  thaj 
mammje  alone. 

Chantretnl,  in  his  study  of  milk-f  ever,  analyzes  the  symptoms  which  have 
been  enumerated,  and  says  that  he  lias  never  observed  the  chill  in  any 
one  of  the  fifty  cases  under  his  own  observation.  Blot  has  noted  it  twice, 
and  wo  have  seen  it  twice  in  the  same  woman,  in  different  confinements. 

The  pulse,  according  to  Lorrain,  might  be  modified  in  its  form  and  fre-< 
queniry,  when  lactation  pjisses  the  physiological  limits.     In  fifty  women 
Chantreuil  found  the  pulse: 

In  16*above  76:  in  21  between  76  and  100;  in  13  above  100. 

In  the  first  series,  no  fever,  but  the  physiological  slowing  of  the  pulse 
was  less  marked. 

In  the  second  series,  there  were  sub-febrile  phenomena,  but  in  the 
women  there  existed  great  distension  of  the  milk  ducts,  faulty  develop- 
ment of  the  nipple,  tjirdy  appearance  of  the  milk  or  incomplete,  either 
from  the  mother's  unwillingness  to  nurse  or  congenital  weakness  of  the 
infant,  fissures,  ulcerations  of  the  nipples,  after-pains,  slight  metritis, 
flcarlatiniform  eruptions. 

In  the  third  series,  alarming  abdominal  affections,  variola. 

The  temperature,  taken  in  the  axilk,  was  never,  in  the  normal  cases, 
elevated  more  than  one  half  degree.  Ohantreuil's  researches  included  tho 
entire  time  requisite  for  the  establishment  of  the  function,  that  is  to  say, 
during  the  thir<l.  fourth  and  fifth  day.  Ho  concludef?:  "  1st.  The  mor- 
bid entity,  called  milk-fever,  exists  only  very  exceptionally.  2.  In  nor- 
nuil  cases,  the  pulse  does  not  ninge  above  76  while  lacbition  is  becoming 
established,  and  hence,  there  is  no  question  of  fever.     3.  The  tem|jera- 
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tare  ranges  with  the  pulse.  A.  In  normal  cases,  the  absolute  temperature 
is  not  elevated,  while  the  function  is  establishing,  above  98.2  to  99.4  F., 
figures  which  have,  by  common  consent,  been  adopted  as  normal.  B. 
Our  researches  teach  us  that  the  temperature  after  rising  immediately  after 
labor,  foils  the  next  day,  rises  daring  secretion  of  the  milk  about  ^  a  de- 
gree, and  then  foils,  or  rises  later  according  to  circumstances.  C.  This 
slight  rise  in  temperature  may  be  attributed  to  the  physiological  work  the 
mammsB  are  performing,  but  also  to  solutions  in  continuity  of  the  genital 
organs,  and  to  the  modifications  which  are  occurring  throughout  the  body 
as  a  whole  at  this  time.  D.  A  rise  above  one  degree  points  to  the  pres- 
ence of  some  morbid  factor  with  the  establishment  of  lactation.'' 

[In  one  hundred  puerperss,  primiparse  and  multiparas,  noted  especially 
in  r^;ard  to  the  so-called  "  mUk-fever,"  our  own  conclusions  accord  with 
Ghantreuil's.  Septic  causes  aside,  a  rise  of  temperature  above  1°  F., 
during  the  first  three  days  after  labor,  calls  simply  for  a  cathartic.  True 
milk-fever  we  have  never  seen. — Ed.] 


CHAPTER  XX. 
THE  MANAGEMENT  OF  THE  NORMAL  PFEHPERITTM. 


"TN  a  former  chapter  we  stated  that  tlie  pUyeician  should  not  leave  his 
-*-  patient  until  he  was  satisfied  that  there  was  no  danger  of  hemor- 
rhage, ayncope,  etc.  She  should  then  be  loft  in  perfect  quiet,  and  will 
soon  sleep,  and  this  sleep  should  not  bo  diatiirlied,  since  she  is  exhauetexl 
by  the  efforts  of  labor.  It  is  often  a  good  plan  to  administer  a  little 
stimulant  before  she  goes  to  sleep.  The  i)hysician  should  make  his  next 
visit  within  six  or  eight  hours  after  labor,  and  if  delivery  has  occurred 
daring  the  night,  the  first  morning  visit  should  be  made  to  the  last 
woman  delivered.  It  is  customary  with  many  physicians  to  give  a  dose 
of  ergot  to  the  patient  l>efore  leaving.  We  do  not  believe  tins  at  all 
necessary,  and  we  do  not  give  ergot  except  where  the  uterus  seems  in- 
clined to  relax.  [The  object  of  the  ailnuniatration  of  ergot  being  to  guard 
against  such  relaxation,  and  the  physician  never  knowing  in  what  special 
case  such  relaxation  may  occur,  it  seems  the  better  plan  to  administer  the 
drag  immediately  after  the  delivery  of  the  placenta,  not  be/ore,  as  a  rou- 
tine measure.  Ergot,  so  far  as  is  determined,  can  do  no  harm,  and  it 
may  do  good.  At  any  rate  we  feel  more  satisfied  with  the  future  of  our 
patient  if  wo  leave  her  protected  by  ergot.  In  tlioso  cases  where  there  is 
a  tendency  to  relax,  and  whore  in  consequence  we  may  have  hemorrhage, 
we  would  give  a  double  dose  by  the  mouth,  or,  bettor  still,  one  drachm 
subcutaneously,  <k'ep  into  the  abdominrtl  muscles  alwa\*8,  never  super- 
ficially for  fear  of  causing  attscess. — Ed.]  We  apply  over  the  aWomen  a 
sheet,  folded  a  number  of  times,  or  else  a  moderately  tightened  binder. 
The  patient  should  lie  on  her  back  for  a  number  of  Iwurs  after  delivery, 
and  the  toilette  of  the  vulva  should  bo  attendetl  to  at  least  four  times  in 
the  twenty-four  liours,  and  carbolizeil  water,  one  part  to  100,  should  bo 
used.  [On  acconnt  of  its  unpleasaut  odor,  carbolic  may  be  dis{)oiiBed 
with,  and  corrosive  sublimate,  1  to  4000,  sulmtituted.  In  private  practice 
we  question  if  pure  boiled  water  bo  not  amply  sufficient.  As  for  the 
dre3sing  for  the  reception  of  the  lotdiia,  to  which  no  reference  is  mswle  in 
the  text,  the  old-fivshioiied  napkin  should  be  rejected,  and  absorbent  cot- 
ton substituted.  A  pad  of  this  cotton,  antiseptized  or  not,  according  to] 
individual  taste,  should  be  laid  against  the  vulva,  and  retained  in  place 
by  an  ordinary  T  bandage,  which  i.s  pinned  in  front  and  behind  to  the 
abdominal  binder.  This  makes  a  clean  and  comfortable  dressing,  and  the 
cotton  should  be  rlmnged  as  soon  as  sivturated,  and  this  will  vary  with  each 
patient  according  to  the  amount  of  the  lochia. — Ed.] 
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At  tho  first  visit  wo  sbonld  assure  onrsclves  of  the  Iieight  of  the  fundus 
of  the  uterus.  Not  uncommonly  it  is  inclinefl  towards  one  or  the  other 
side,  usually  the  right,  and  reaching  to  the  umbilicus.  This  elevation  of 
the  organ  i&  due  entirely  to  the  distension  of  the  bWider.  If  the  woman 
cannot  pass  her  urine,  it  must  be  drawn  by  the  catheter.  This  retention 
of  the  urine  usually  disap|K'ars  at  the  eud  of  twenty-four  liours,  ultliough 
it  may  last  much  longer;  we  have  seen  it  last  to  the  fourteenth  da}'.  The 
woman  should  be  catheteri/.e<l  at  least  every  twelve  hours.  [This  we  do 
not  believe  is  often  enough.  At  tho  end  of  six  hours,  at  least,  vesical  dis- 
tension is  great  enough  to  call  for  artificial  aid.  if  tho  patient  cannot  paaa 
her  ovm  urine.  As  a  pmctical  point  in  regard  to  tho  catheter,  and  ono 
not  insisted  upon  sufficiently,  we  would  state  that  tho  cjitheter  should 
always  be  passed  by  sight,  never  by  toucJi,  and  that  prior  to  its  introduc- 
tion the  vestibule  should  bo  carefully  cleansed.  Thus  the  introduction  of 
lochia  into  the  bladder  on  the  {>oint  of  tho  catheter  is  avoided,  and  there- 
fore a  possible  cause  of  cystitis. — Ed.] 

The  toilette  of  the  newly  delivcreil  woman  should  be  made  with  the 
greatest  possible  care,  and  every  cause  of  infection  kcjit  away  from  her, 
and  from  the  lying-in  room.  Soiled  linen,  napkins,  should  be  frequently 
changed,  and  taken  from  tho  room.  The  air  in  the  room  should  Iw  ofttin 
changed;  in  summer  the  window  may  be  left  open  from  nine  in  the  morn- 
ing to  seven  in  the  evening.  If  tho  genitals  are  abraded,  they  should  be 
covered  by  a  compress  wet  in  a  solution  of  phenic  acid,  1  to  lOO.  For  our 
part,  this  external  toilette  is  not  sufficient,  and,  in  accord  with  tho  ma- 
jority of  foreign  and  French  accoucheurs,  we  cause  to  be  given  to  all  our 
jwtients,  from  the  day  after  delivery,  vaginal  injections  of  some  antiseptic 
fluid.  We  are  so  convinced  not  otdy  of  tho  inuoeuousness,  but  of  the 
advantage  aa  well,  of  these  injections,  that  if  the  labor  has  been  longer 
than  usual,  or  wc  have  been  obliged  to  interfere,  or  t!ie  woman  has  given 
birth  to  a  dead,  putritied  or  mafcnited  child,  we  begin  with  them  imme- 
diately after  labor.  One  injection,  night  and  morning,  is  enough  for  or- 
dinary cases,  bui  wo  give  them  every  two  to  three  hours,  if  tho  lochia  bo- 
come  foetid.  We  use  phenic  acid  solutions,  I  to  100.  and  the  injections 
are  administered  from  Eguisier'^  irrigator,  with  a  tutie  with  lateral  open- 
ings. The  irrigator  should  first  bo  filled  aa  well  as  the  tube,  and  the 
fluid  should  be  uUowcil  to  flow  gently.  In  other  words  wo  simply  aim  at 
washing  out  the  vngina.  Tlie  wjiter  should  be  of  a  temperature  of  90  to 
95°  F.  In  general,  we  resort  simply  to  vaginal  irijeetions.  reserving  intra- 
uterine for  special  cases.     (See  siibject  of  Puerperal  Fever. ) 

[While  we  would  not  bo  understood  as  condemning  the  above  practice, 
our  belief  is  exactly  tlie  reverse.  In  tho  normal  pnerpcrium  we  are  satis- 
fied that  vaginal  injections  are  useless,  and  that  women  will  pass  through 
exactly  as  normal  a  puerpcrium  without  them.  This  applies  with  all  the 
greater  force  to  private  pnwtice,  when  we  state  that  at  the  New  York  Ma- 
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teniity  Hospital,  vaginal  injections,  in  normal  cases,  have  been  entirely 
■lis})ensod  with,  and  that  it  is  tlio  exception  at  this  institution  to  sov  the 
temperature  rise  more  than  one  to  one  and  a  half  degrees  above  the  nor- 
mal, and  this  rise,  during  the  puerjxjnil  period,  is  of  no  moment.  Our 
only  objection  to  vaginal  injections,  as  u  routine  measure,  is  that  they  may 
readily  be  the  source  of  infection,  especially  if  our  nuras  be  careleaa. 
The  better  plan,  is  never  to  touch  tlio  vagina,  during  the  pucrperium, 
with  finger  or  with  syringe  nozzle,  unless  symptoms  c«U  for  it,  and  the 
chief  symptom  is  fn'tid  lochia,  when  vaginal  injections  should  be  at  once 
resortefl  to,  followed,  if  need  be,  by  intra-uterine.  In  ease  of  instrumen- 
tal interference,  or  the  birth  of  a  fa'ti<l  child,  we  would  go  further  than 
Cliarpentier,  and  wash  out,  not  alone  the  vagina,  but  the  uterus  once, 
thoroughly,  immediately  after  the  expression  of  the  placejita.  We  would 
further  prefer  sublinuite,  1  to  4000,  to  carbolic,  except  where  frequent 
irrigation  ijj  called  for,  and  then,  remombenng  the  {mssibilityuf  poisoning 
from  this  substance,  would  substitute  carbolic,  or  clean  boileil  water, — Ed.] 

The  woman's  stay  in  bed  should  be  prolonged  as  long  as  possible — it 
should  be  absolute  for  the  first  six  days.  It  is  only  at  the  otid  of  this  time 
that  wo  allow  the  bed  to  be  re-made.  The  woman  should  be  carried  to 
another  bed,  or  where  she  is  too  heavy,  wo  can  place  the  second  bed  by  the 
side  of  the  first,  and  she  may  roll  herself  into  it.  Thereafter  the  bed 
should  be  clianged  every  two  to  three  days.  She  should  remain  in  bed  at 
least  throe  weeks,  oftener  longer,  than  less;  all  depends  on  the  process  of 
involution.  At  the  end  of  this  time,  she  may  be  allowed  to  cliange  to  a 
sofa  or  a  reclining  chair.  Only  at  the  end  of  the  thirtieth  day  will 
we  allow  her  to  walk,  and  only  at  the  end  of  the  Qfth  week  should  she 
resume  her  household  duties.  She  should  not  venture  out  before  the 
sixth  week.  We  would  like  to  wait  for  the  return  of  the  menses,  which 
is  usual  aljout  this  time,  but  this  is  impossible  with  women  who  feel  well. 
When  the  inenses  return,  we  make  our  patients  return  to  bed,  or  at  least 
to  a  reclining  position,  for  two  to  three  days.  The  first  outing  should  bo 
on  foot,  and  it  is  only  after  some  days  that  we  allow  the  use  of  the  car- 
riage. Convinced  as  we  are  of  the  slowness  with  which  involution  occurs, 
and  of  the  iulluenoe  of  involution  on  the  production  oT  uterine  disease, 
we  believe  it  right  to  insist  on  prolonged  rest  after  delivery,  and  the  more 
women  retanl  the  resumption  of  their  customary  duties,  the  more  they 
assist  perfect  involution,  and  consequently  the  more  likely  they  are  to  pos- 
sess ])orfeot  Iiealtli.  It  goes  without  saying  that  if.  before  labor,  the 
womiiii  has  had  uterine  disetise,  (metritis,  displacement,  etc.),  her  sojourn 
in  bed  should  be  further  protracted,  and  that  we  cannot  indicate  the 
exact  limit. 

When  the  woman  leaves  her  bed,  wo  allow  her  to  wear  corsets,  but  we 
insist  on  an  abdominal  supporter  being  also  worn  for  at  least  six  weeks. 
This  is  pjjrticuiarly  important  in  women  who  are  very  stout,  and  in  those 


who  have  borno  many  children,  Biiice  the  abdominal  walU  have  lost  more 
of  thfir  elasticity. 

Aa  for  the  fooil  of  tlie  puerpcra,  we  make  it  as  generous  as  possible, 
allowing  her  to  reBiime  her  ordinary  food  on  tJ»e  second  day  after  delivery. 
On  the  appcanince  of  tJie  milk,  if  the  woman  is  not  going  to  nurse,  we 
rcdnco  greatly  the  amount  of  food  until  the  breasts  have  dimimshod  in 


nurse,  we  await  the  advent  of  the  milk,  and  on  the  fourth  day  order  a 
purgative,  renewing  it  every  two  to  three  days  until  the  breasts  have  di- 
minished. These  should  be  covered  with  cotton  soaked  in  warm  camo- 
mile oil,  and  sustained  and  lifted  forward  by  a  napkin;  in  case  of  exca»- 
ive  distension,  the  nmmma;  should  be  gently  pi>ultice<L  In  many  instances 
it  is  good  practice  to  compress  these  organs.     To  accomplish  this,  the 
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breasts  are  covered  vrith  plaster,  over  this  is  applied  a  number  of  layers  of 
cotton,  and  the  whole  is  held  in  place  by  a  tightly  pinned  bandage. 

[It  is  fre<|uently  a  problem  to  the  general  practitioner  to  determine  the 
best  and  most  painless  manner  of  treating  excessive  distension  of  the 
breasts,  or  of  drying  up  the  milk  in  cases  where  lactation,  for  one  or  an- 
other reason,  is  not  possible.  The  method  in  use  at  the  Maternity  com- 
mends itself  as  the  simplest,  most  effective  and  least  painful.  Equable  com- 
pression is  what  is  aimed  at,  and  tliis  is  obtained  by  means  of  the  breast . 
binder  referred  to,  (Fig.  267).  The  dimensions  in  the  cut  will  suit  the 
average  case.  In  case  of  simple  distention,  equable  compression  is  alone 
necessary,  and  under  it  the  milk  will  oo/.e  through  the  bandage,  and  the 
mamniflp  diminish  in  size.  Where  the  object  is  to  dry  up  the  milk,  the 
following  is  the  methotl.  A  full  sjiline  purge  is  administered.  The  breasts  are 
rubbed  with  an  atropia  ointment  (gr.j  to  3  j).  A  layer  of  cotton  is  placed 
evenly  over  them.  The  binder  is  then  tightly  pinned  down  the  centre, 
and  finally  over  the  shoulders.  This  binder  remains  in  place  for  at  least 
one  week,  being  tightened  as  it  relaxes. — Ed.] 

If  the  woman  intends  to  nura^  her  infant,  it  should  be  applied  to  the 
breast  at  the  end  of  eighteen  to  twenty  four  hours,  and  no  earlier,  in 
order  that  the  woman  may  obtain  complete  rest.  It  is  not  unusual  for 
after-pains  to  follow  on  the  application  to  the  breast,  [  It  seems  to  us  bet- 
ter practice  to  apply  the  child  to  the  breast  within  throe  to  four  hours  after 
delivery.  The  woman  is  then  Bufflciently  rested,  and  we  further  obtain 
the  earlier  action  of  the  breast  on  the  uterus,  firmer  uterine  contraction, 
and  this  we  want. — Ed.] 

As  for  general  hygienic  rules,  they  are  as  follows:  keep  away  from  tko 
patient  all  causes  of  worry  or  excitement;  do  not  allow  many  visits  to  be 
made  during  the  first  ten  to  twelve  days;  do  not  burden  her  with  too 
much  bed-clothing;  keep  the  temperature  of  the  room  at  about  80°  F. 
In  whitvr,  have  a  fire  night  and  day.  Air  the  room  frequently,  and  re- 
move at  once  all  causes  of  foul  air. 

If  the  woman  is  going  to  nurse,  regulate  the  child's  nursing  periods 
from  the  start,  and  see  that  fissures  do  not  form  on  the  nipples.  It  is 
our  custom  to  cause  the  nipples  to  be  washed,  during  the  first  few  dap, 
with  tincture  of  arnica.  Wlien  the  infant  has  finished  nursing,  wipe  the 
nipple  carefully,  and  grease  it  with  cocao  butter.  [We  catuiot  bo  too 
careful  of  the  nipples,  and  it  is  an  excellent  plan  to  wash  them  carefully 
each  time  the  child  is  applied  to  the  breast,  and  at  once  after.  Pure 
water  answers  as  well  as  anjiihing  else,  except  where  the  nipple  is  tender, 
and  then  the  compound  tincture  of  benzoin  will  harden  them  effectively. 
Further,  it  is  not  alone  sufficient  to  wash  the  nipples,  but  the  child's 
mouth  should  be  washed  as  well,  before  applying  it  to  the  breast.  Th«8 
we  assist  in  the  prevention  of  fissure  and  erosion  for  the  mother,  as  well 
as  of  sore  mouth  to  the  child. — Ed.T 
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In  certain  women,  lactation  is  followed  by  hemorrhago,  which  re- 
turns at  c»K:h  nursing.  If  tliis  continues  longer  thun  two  or  three  days, 
nursing  should  at  once  be  inCertlicted.  In  ot^ier  women,  it  is  only  at  the 
end  of  a  few  weeks  that  such  hemorrhages  occur,  ac.d  they  may  bo 
marked  as  to  become  alarming.  Ergot  intoruaily,  or  subcutaneously,  aa 
tringent  injections,  vaginal  and  uterine,  avail  nothing.  The  one  thing 
to  do  is  to  put  a  stop  to  hictation:  if  this  do  not  suffice,  there  ia  one 
measure  wlilch  has  answered  us,  and  Tarnier,  and  BaiUy  admirably — this 
is  a  hot  bath  at  98.5"  F. 

A  cxirious  instance  of  the  kind  happened  in  our  practice,  and  the  foU 
lowing  is  a  brief  account:  a  young  woman,  nursing  her  third  child,  wa»| 
seized  on  the  twenty-eighth  day  after  delivery  with  loss  of  blood,  which 
fiimlly  became  abuncUmt.     At  the  end  of  two  flays  lactiition  was  put  a 
stop  to.     ThiB,  however,  did  not  suffice,  and  notwithstjinding  every  CGii-fl| 
ceivable  means,  the  hemorrhage  continued  for  eight  days.     On  tht  ninth, 
she  was  given  a  hot  bath,  1)7'^.  and  remaintxl  in  it  one  hour  and  a  half. 
The  hemorrhage  at  once  diminished,  and  disappeared  on  the  next  daj^f 
after  a  second  bath.      Fifteen   days   thereafter,  and  twenty-three  da;^^^ 
after  the  appearance  of  the  hemorrhage,  the  woman  endeavored  to  nurse 
her  child:    the  milk  returned,  and  lactation   was   kept  up    for   iifteen 
months. 

Under  the  influence  of  the  abnndant  perspirations  which  affect  the 
puerpem,  it  ia  not  unusual  to  see  an  eruption  appear  like  scarlet  fever, 
but  it  8ho(dd  not  be  eonfouiidetl  with  this. 

About  the  fifteenth  day  we  allow  the  woman  to  read,  and  to  do  a  little 
fancy  work.  8he  may  at  the  siime  time  sit  up  in  bed,  although  this  de- 
ponds  on  the  state  of  the  womb.  As  long  as  it  is  appreciable  through 
the  abdomen,  wo  counsel  rest  on  the  back,  and  if  involution  be  slow  we 
give,  every  two  to  three  days,  8ubcut!ine«nis  injections  of  ei*got,  to  hasten 
the  process.  Excejit  in  case  of  hemorrhage,  we  do  not  allow  the  full  bath 
until  the  menses  have  returned,  [This  is  an  entirely  unnecessary  pre- 
caution. American  women,  indeed,  would  not  usubmit  to  any  such  rule. 
Frequently,  in  nursing  women,  menstruation  does  not  occur  for  a  number 
of  months.  Hygiene,  if  not  dirt,  requires  a  full  bath  before  the  expira- 
tion of  such  an  interval,  and  such  a  bath  can  do  no  possible  harm. — Ed.] 

There  remains  still  a  very  delicate  question,  and  this  is  when  should 
Bexual  intercourse  be  resumed  ?  Certainly  not  till  the  menses  have  re- 
curred, usnally  about  the  sixth  or  seventh  week.  Before  this  i>eriod  the 
hustjand  .shoulil  sleep  apart  from  his  wife.  In  certain  young  and  impres- 
sionable wonieti,  the  mere  presence  of  the  huslnan^l  in  the  bed  will  pro- 
voke sexual  feelings,  wliich  may  result  in  uterine  hemorrhage.  Wo  haV€ 
in  mind  two  incontestable  examples  of  the  kind- 
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\  ITE  tlo  not  propose  to  enter  hove  into  details.    We  simply  aim  at  laying 

''  down  certain  rules  which  concern  the  nwnagemeut  of  the  iniant 
dnring  the  first  few  days.  Being  strongly  o])po8ed  to  artificial  feeding, 
we  will  speak  only  of  the  infant  which  ia  iiourislied  by  the  mother  or  a 
wet-nurse. 

The  cord  having  been  tied,  and  the  infant  washed  and  clothed,  it  should 
be  placed  in  its  crib,  and  surrounded,  especially  in  winter,  by  hot  water 
bottles.  Usually,  before  placing  the  child  in  its  crib,  nurses  give  it  one 
to  two  teaspoonsful  of  sugar  water.  Without  being  harmful,  this  custom  is 
useless.  The  infant  should  lie  in  itp  crib,  on  ita  side,  the  head  slightly 
elevate<!.  and  with  its  back  turned  towards  the  lighL  It  is  imjwrtant  to 
keep  it  out  of  any  draught.  It  should  never  bo  allowed  to  sleep  in  tho 
bed  with  the  mother.  Aside  from  the  fact  that  her  rest  is  thus  disturbed, 
the  iiifunt  is  cxpo.sed  to  inhaling  the  perspiratory  anil  lochial  oilors,  and 
this  must  be  harmful.  During  tho  first  few  hours,  it  is  not  rare  to  seoi 
mucus  flowing  from  tiie  mouth  and  nose.  This  should  Iw  removed.  The 
child  shortly  ceases  to  cry,  and  goes  to  sleep.  It  should  not  be  rocked,  as 
is  customary:  this  is  not  only  useless,  but  may,  after  tho  child  has  nursed,: 
provoke  vomiting.  If  tho  cord  wjis  large,  the  ligature  may  slip,  and 
slight  bleeding  occur.  In  such  a  case,  a  second  ligature  must  be  applied 
nearer  to  the  navel. 

Whether  the  infant  is  nursed,  by  mother  or  wet-nurse,  it  should  not  be 
applied  to  the  breast  before  twelve  to  twenty-four  hours.  [?]  A  few 
spoonsful  of  sugared  water  or  milk  and  water  will  suffice  until  then.  AVlien 
the  infant  awakens,  its  napkin  should  be  changtid.  Although  many 
infante  urinate  and  pass  meconium  shortly  after  birth,  there  are  many 
who  do  not.  In  the  latter  instance  nothing  is  called  for;  at  the  end  of 
twelve  hours  or  more,  this  matter  regulates  itself. 

Every  child  should  be  weighed  at  birth.     This  is  the  only  way  to  assure 
oneself  of  its  gain.    Usually,  the  infant  loses  a  little  in  weight  during  the, 
first  three  to  four  days,  at  the  end  of  which  period  it  begins  to  gain,  and^ 
at  the  end  of  the  week  nearly  all  or  a  little  more  of  the  original  weij^ht 
has  been  regained.     From  this  time  forth  a  healthy  and  amply  nourished^ 
infant,  ought  to  gain  }  to  1  ounce  daily. 

At  the  outset,  the  child  should  be  applied  to  the  breast  every  two  hours, 
later  every  two  and  a  half,  or  three.  At  night  tho  intervals  should  bo 
longer — every  four  hours,  at  seven,  at  eleven,  at  three  or  four  in  the 
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morning,  at  eight  or  nine.  The  mother  is  thus  able  to  sleep  in  the  in- 
tervals, and  the  infant  promptly  accustoms  itself  to  regular  feeding. 
If  the  child  obtains  sufficient  food,  it  goes  to  sleep  at  once  at  the  end  of 
the  nursing,  and  awakens  only  at  the  expiration  of  two  to  three  hours. 

Every  day  the  child  should  be  bathed  for  five  or  six  minutes,  and  with- 
out waiting  for  the  fall  of  the  cord,  which  occurs  the  earlier  the  stronger 
the  child,  from  the  third  to  the  fifth  day  in  infanta  at  term,  from  the 
sixth  to  the  eighth  in  premature  infants.  Until  the  cord  separates,  the 
dressing  around  it  should  be  changed  with  care,  and  after  separation  a 
flannel  or  linen  abdominal  binder  should  be  worn  for  a  time.  The  infant 
should  never  go  out  until  cicatrization  is  complete.  , 

It  is  not  until  the  end  of  the  third  or  the  fourth  day  that  the  passages  con- 
tain no  more  meconium,  that  they  become  yellow,  and  acquire  the  normal 
color  and  consistency,  that  of  beaten  yolk  of  egg.  At  this  period  too, 
the  infant  may  become  yellow,  the  icterus  of  the  new  born.  Generally 
of  no  import,  this  icterus,  which  varies  in  proportion  to  the  weakness 
and  bad  nourishment  of  the  infant,  may,  in  exceptional  cases,  be  grave. 
The  same  is  true  of  ophthalmia.  While  this  often  yields  to  simple  lo- 
tions, it  may  become  purulent,  and  requires  then  energetic  care,  else  the 
child  may  lose  its  sight.  [The  best  treatment  of  purulent  ophthalmia 
is  instillations  of  a  few  drops  of  nitrate  of  silver  solution  (gr  X  to  §  i)  three 
to  four  times  daily:  frequent  washing  of  the  conjunctiva  with  a  saturated 
solution  of  boracic  acid;  and  cold  over  the  eyes  until  all  inflammatory, 
acute  symptoms  have  disappeared.  A  convenient  way  of  applying  the 
cold  is  by  means  of  little  pledgets  of  cotton,  which  rest,  until  needed,  on 
a  piece  of  ice.  If  one  eye  is  alone  affected,  the  greatest  wire  should  be 
taken  against  infection  of  the  second,  and  to  prevent  this,  it  is  a  good 
plan  to  seal  the  sound  eye  for  a  few  days.  The  above  method  depends, 
for  its  success,  on  constant  care  night  and  day,  and  two  nurses,  or  atten- 
dants, are  therefore  requisite.  When  we  remember,  however,  that  the 
infant's  sight  is  at  stake,  the  necessity  of  any  amount  of  care  and  trouble 
is  apparent.  For  the  method  of  the  prevention  of  ophthalmia  neonato- 
rum, see  the  section  which  refers  to  it. — Ed.] 

Finally,  towards  the  sixth  or  the  seventh  day,  the  child's  breasts  swell, 
and  give  exit  to  milk.  Manipulation  of  the  breasts  should  be  avoided. 
The  best  treatment  is  flaxseed  poultices.  [Equable  pressure,  by  means 
of  a  miniature  bandage,  such  as  has  been  described  as  applicable  to  the 
female  breast,  will  answer  every  purpose,  and  prevent  abscess. — Ed.] 
Sometimes  a  little  abscess  forms.  We  have  seen  two  instances,  and  in 
children  of  the  same  mother. 

Such  is  the  care  required  by  the  infant  during  its  first  few  life-days. 
For  further  particulars,  the  reader  is  referred  to  treatises  on  the  diseases 
of  children. 

End  of  Volume  I. 
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